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(From the Railway Engineer.) 


; In 1921 a large marshalling yard on 
the hump principle, constructed by the 
London & South Western Railway Com- 
pany at Feltham, was brought into opera- 
tion (1). The first section for down 
traffic was brought into use on 21 May, 
1921, mechanical signalling being em- 
"ployed temporarily. The up hump, with 
all-electric signalling, was put into ser- 
_ vice on 2 October 1921, while all-electric 
signalling replaced the mechanical sig- 
nalling at the down hump on 1 2 ee 
1922. 

A general plan of the yard is given in 
re 3, from which it will be seen that 
yard is divided into two main sec- 
Ss 


. — The down eation sidings and 
ene yard. 
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2. — The up reception sidings and 
marshalling yard with a connection for 
exchange wagons or engines between 
the two hump boxes. There is also: 1° a 
small grid of eight sorting sidings at the 
western end of the yard for marshalling 
the wagons of a train in station order; 
2° wagon repair shops; 3° engine shed; 
4° cattle pens; and 5° general offices. 

At a yard of this character every fa- 
cility must be provided to permit quick 
operations of the points, and the time 
taken by the electric motors to change 
the position of the points should be very 
short. The specification for the electric 
motors at the Feltham yard called for 
the movement of the point tongues from 
one side 1o the other in not more than 
one second.» They were supplied by 
Siemens Bros., Ltd., and, in fact, com- 
plete the movement in three-quarters of 
a second or 20 complete mayements in 
15 seconds, 
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The entrance to and the exit from the 
yard, from and to the main line, respec- 
tively, at the eastern end is controlled 


by the Feltham Junction signal box,’ 


which is manually operated and mecha- 
nically worked. Similarly, the entrance 
to the western end of the yard from the 
up main line and the exit to the down 
main line is controlled by the Feltham 
éast signal box, which also controls the 
Feltham Station signals and a small 
ground signal frame. Both are man- 
ually operated and mechanically wor- 
ked signal boxes. .The Feltham Junc- 
tion east and ground frame boxes are 
new, but the Feltham west box, which 
controls the public level crossing, has 
been altered and adapted to the new 
conditions. The points, facing point 
lock bars and signals connected to these 
boxes, are mechanically worked, except 
the distant signals, which are worked by 
electric motors. The ordinary standard 
bell block working between the signal 
boxes is in operation, the trains being 
signalled from one box to the next by 
the standard block bell code, but, in 
place of the locking feature of the lock 
and block system, the trains themselves 
automatically operate the track circuits, 
which. provides the necessary protec- 
tion. The movements of the trains 
through the sections are indicated on 
the signal box diagram to the signalmen 
by means of the track-circuit section in- 
dicators, while the position of the facing 
points are detected by electric point 
detectors, which are repeated in the 
signal box. 

The whole of the signals and points 
connected to the two hump boxes are 
worked by electric motors operated 
from a push-button signal frame laid 
out geographically to correspond to the 
lay-out of the yard. The track circuit- 
ing covers a length on the main lines 
of 4.44 miles, and in. the sidings 
5.6 miles, the current for the whole of 
these being supplied from the accumu- 
lators in the central power house. 


Electric clocks on the « Synchronome » 
system have been installed in all the 
offices, signal boxes and cabins in the 
yard, including a four-faced clock on 
the tower of the office buildings, A 
central battery telephone switchboard is 
installed in the telephone room, to which 
all offices, yard foremen’s cabins, and 
signal boxes are connected. The switch- 
board also serves for centralising the 
company’s telephone system in the Read- 
ing-Windsor-Ascot-Frimley area. 

The electric energy for working the 
whole of the electric signals, point move- 
ments, track circuit, telephone switch- 
board and the control apparatus is taken 
from the signal and lighting mains, 
which are fed from the Durnsford Road 
power house at 3 300 volts at 75 periods, 
and extend over the electrified area. 
These mains were extended from Twic- 
kenham to a small kiosk near the central 
signal power house at Feltham, where 
by a 40-kw. static transformer the vol- 
tage is transformed from 3300 volts to 
220 volts for electric lighting and signal 
purposes. The signal electric supply is 
taken from the 220-voli bus-bar in the 
kiosk to terminals marked + and — on 
the power switchboard. The current 
is received through 100 ampere fuses to 
the main switch, starting switch, with 
no-load and overload release apparatus, 
thence. to the alternating current syn- 
chronous motor and back by the re- 
turn leads to the switchboard. 


Electric point movements. 


The total number of electric point 
movements in the area is 43. Owing 
te the necessity in hump-yard shunting 
of being able to set or reset a route 
quickly, it is desirable that the point 
tongues should be able to move from 
one posilion to the other in as short a 
time as possible. The specification for 


the motors stipulated therefore that the 


points should be completely reversed in 
not more than one second. Hitherto 
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the electro-pneumatic system had been 
used for power-worked gravitation yards, 
but this entailed two sources of power, 
electric and pneumatic compressors, and 
the necessary duplicate systems of un- 
derground wires and air pipes. It was 
also required to arrange that if a pair 
of points were run through in the trail- 
ing direction (i. e., with the points set 
against that movement) the point mo- 
vement or electrical apparatus should 
not be damaged, as any such damage 
would cause delay in the shunting work, 
perhaps at a busy time. With pneu- 
matically worked point movements this 
was easily achieved, but with electric 
point movements shearing bolts had pre- 
viously been used to save the electric 
machinery being damaged. In a hump 
yard the delay caused by renewing 
a shearing bolt would have been serious, 
as at least two sidings would have been 
put out of use for not less than 20 mi- 
nutes under the most favourable cir- 
cumstances, 

Arrangements were therefore made to 
connect the force rod of the points to 
the electric point movement by means 
of a « Williams » spring. In ordinary 
working the spring is strong enough to 
transmit the motion of the electric mo- 
tors as if the connection were direct 
and solid. If, however, a vehicle runs 
through the points in the trailing direc- 
tion, the point tongue is moved over and 
compresses the « Williams » spring after 
the vehicle has passed through. The 
spring then elongates to its original 
Iength and forces the point tongue 
against the rail, so that no damage is 
done to the points or to the electric point 
movement. 

The electric point movements, com- 
plete with electrical point detectors and 
change-over switches for reversing the 
direction of the current through the 
field magnet coils of the motor, were 
supplied by Siemens Bros., Ltd. The 
motors are series wound, work at 
112 volts, starting current 6 amperes, 
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running current 4.5 amperes, and the 
reversal of the position of the points 
from one route to the other is com- 
pleted in 0.75 second. The points are 
quite free during the whole movement, 
inasmuch that the motor can be stopped 
and reversed at any position of its tra- 
vel. Tests show that the points can 
be reversed 20 times in 15 seconds. A 
circuit diagram of the point movement 
and change-over switch is. given in fig- 
ure: 1. 

The rotary motion of the armature of 
the motor is transmitted by means of a 
gear wheel fixed to an armature spindle 
2.15/16 inches diameter through a gear 
wheel 3 15/16 inches diameter to the 
driving gear wheel 3 3/8 inches dia- 
meter, fitted by means of a clutch to the 
spindle of the worm gearing which ro- 
tates a circular cam on which a stud 
is fixed. Fhe stud engages with a but- 
terfly escapement crank, and as the stud 
on the circular cam revolves it engages 
with the butterfly, and thus reverses the 
point tongues which are connected by a 
rod to the crank of the butterfly. The 
first motion of the force rod causes the 
electric point detector contacts to break, 
which disconnects the circuits of the 
point detector indicator in the push-but- 
ton signal frame and the white light goes 
out, indicating that the points have mo- 
ved. The points then complete reversal 
movements, and at the moment of doing 
so the change-over switch in the point 
detector box is thrown from, say, the 
right-hand position to the left-hand in 
readiness for the next reverse move. 
The movement of the change-over switch 
from the right disconnects the point mo- 
vement circuit and the current ceases 
to pass through the motor, which pulls 
up practically at once; there is a little 
over-run which is allowed for. The 
tongues of the points have now com- 
pleted their movement and lie in the 
correct position for the route set. This 
connects the circuit of the electric point 
detector indicator in the push button 
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signal frame, and the white light (bet- 
ween the two push buttons referring to 
the particular points) glows again, this 
indicating to the signalman that the 
points have answered to the motion of 
the push button. The change-over 
switch in the point detector box is of 
the quick-break type, as the voltage is 
112 volts. : 

The electric motor starts and runs 
light for a very small part of its move- 
ment and revolves 16 times to complete 
the movement of the points, and a 10- 
ampere fuse is fitted in each point mo- 
yement circuit to limit the current pas- 
sing. If there should happen to be an 
obstruction between the tongue of the 
points and the stock rail the electric 
motor overcomes the friction of the 
clutch and runs a little slower. <A test 
was made with a motor running on the 
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Fig, 1. 
Circuit diagram of electric point movement. 


clutch for 30 minutes continuously wit- 
hout any effect on the motor and prac- 
tically none on the clutch, but had there 
been any it has been arranged that the 
friction between the electric motor and 
the clutch can easily be readjusted. In 
practice, however, the signalman in such 
cases sees immediately by the point de- 
tector lamp on the push button frame 
not lighting up that the points have not 
answered the movement of the push 
button he has operated, and he imme- 
diately reverses the points and_ tries 
again to see if he can remove the ob- 


struction. He would, for instance, do 
this under the general regulations during 
ihe time snow was falling. . The travel 
of the point tongues from one side to 
the other is 4 inches. The electric de- 
tector circuit is also shown in figure 1. 


Electric signals. 


There are 6 distant signals, 2 stop 
signals, 21 ground signals worked by 
electric signal movements of the well- 
known Siemens type, series wound, 
The resistance of the armature of elec- 
tric signal motor is 5 ohms, field mag- 
nets 9 ohms, The armature revolves 
65 times to pull the arm from the hori- 
zontal to a diagonal position of 45°, and 
the time taken to pull off is 1.75 seconds. 
The arm returns to the horizontal or 
danger position immediately it is re- 
leased. The whole of the signals are 
worked from the 112-volt power mains. 
The distant and stop signals require 
1.14 amperes and the ground signals 
1.2 amperes. Each of the signal motors 
is connected to a switch or contact 
maker fitted to the signal lever in the 
signal box. When the lever is pulled 
over to place the signal arm in the off 
position the contact is made. 

The circuit of the signal motor is 
taken through contacts of various con- 
trolling reiays, such as point detector 
relays or slotting circuit closers on the 
controlling signals direct to the terminals 
of the electric signal movement. When 
the signal lever is pulled, and provided 
that all the control contacts are made a 
current of about 1.14 amperes passes 
through the motor momentarily as a 


starting current, which falls to about 


1.10 amperes whilst running, until the 
arm has completed its movement from 
horizontal to 45° in the lower quadrant. 
Then the motor is automatically cut out 
of circuit and a magnetic clutch which 
holds the arm in the off position is con- 
nected into the circuit by means of a 
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change-over switch. The resistance of 
the clutch coil is 600 ohms, and a cur- 
rent of 0.135 ampere passes continuous- 
ly until one of the control contacts, say, 
a track circuit relay which has been 
operated by a train passing over the 
section or the signal lever contact, is 
broken. In either case the current 
ceases, and the clutch being demagne- 
tised the signal arm is released and goes 
to the horizontal position by means of a 
counterweight of 20 Ib. 

To avoid too great a jar on the signal 
post and apparatus a pneumatic dash- 
pot is provided and comes into action 
when the arm is released. The signal 
motor will operate on voltages from 85 
to 120 volts, and runs a litthe slower as 
the voltage decreases. This is very 
convenient, as it allows a wide percen- 
tage of drop in cases of distant signals 
which may be 1000 yards or more away 
from the signal box. The electric mo- 
tors for ground signals are slightly smal- 
ler than those for stop signals. The 
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Fig. 2. — Hlectric signal movement. 


starting current is 1.2 amperes, the run- 
ning current 1.2 amperes, and the time 
to complete the movement, 0.6 second. 
The armature revolves 14 times, and its 
rotary movement is transmitted through 


two gear wheels and a worm gearing 


to the arm. ; 
the case of ground signals. 


No dash-pot is provided in 
A typical 


_ cireuit diagram of an electric signal mo- 
-yement and controlling apparatus is gi- 


ven in figure 2. 
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Track circuits. 


The automatic function of the track 
circuits is the principal factor of the 
safety control of the movements of the 
traffic and shunting in the area, both 
on the main running lines and in the 
shunting yard. The principle of the 
track circuit is illustrated in figure 4, 
where a is the battery, b, b, the rails, 
C, C the sleepers and ballast, R, the 
relay, d fuse, e regulating resistance, 
f front contacts, and g back contacts for 
control circuits. 

The control circuits are taken through 
the contacts fixed to the armature of 
the track-circuit relay as shown in fig- 
ure 4, in which the track-circuited sec- 
tion is clear. The current from bat- 
tery a, figure 4, passes through rails to 
the track-circuit relay. If an engine or 
vehicle runs on to the track-circuited 
section the current is said to be shunted 
from the relay and passes through the 
wheels and axles of the engine, the 
consequence being that the armature 
drops away and the contacts in all of 
the control-circuits in which this relay 
is connected are broken. The appara- 
tus connected to these control circuits 
is then de-energised and inoperative, 
but the back contact g is now made and 
the control circuit contact made. 

The total number of track circuits in 
the area is 129, distributed as follows : 


Feltham Junction signal box. . . 24 
Melita mphaster. shes: sees se o4 
Hel igor MeStis Jarre te Neslbtem pia) <> 5 
Feltham up hump box . . . .~ 38 
Feltham down hump box. .-. . 38 

129 


Particulars and records of tests of a 
number of track circuits in the area 
are given in table 1. As will be seen, 
the lengths, the ballast, the weather and 
other conditions of the track circuits 
are so various and widely different that 
the records show very completely the 
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: conditions that have to be met in instal- 
i ling and maintaining direct-current 
track circuits. % 
Figure 5 is a diagram showing the 
distribution of the track circuits and 
the voltage and currents in the main 
distribution leads. It will be seen that 
all the track circuits are fed from a 
central accumulator, 28-volt battery, the — 
terminals of which are led to the power 
switchboard, where the outgoing cur- 
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; rent passes through an ammeter, through 
i separate fuses to the several groups of — 
: track circuits and control circuits, so 

i uJ that a short circuit or fault on a circuit 
va 


in one group is unlikely to cause inter- 
ference with the other track circuits or 
control circuits, whether in the same 
group or not. A pair of main conduc- 
tors for each group are run from the 
sectionalising fuse on the switchboard 
to the distributing point for each group. 
The current for all the track circuits in 
the group is then led through a main 
regulating resistance where it divides 
to the various track circuits. In each 
case the current for that particular track 
circuit passes through a regulating resis- 
tance for that track circuit alone, and 
this forms the regulating resistance for 
adjusting that particular track circuit, 
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ue the current then passing through a 1-am- 

By/ pere fuse to the connection on the posi- 

; tive rail. When the track-circuit sec- : 
tion is clear the current divides, one ‘ 


part passing through the relay and the 
other part leaking across the ballast 
between the two rails to the negative or 


Fig. 3. — Diagram showing the track circuiting of Feltham marshalling yard (complete scheme). 
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Similarly, two wires are connec- 
ted from the rails to the relay terminals, 
This is the usual practice, and has been 
followed as regards the main-line track 
circuits at Feltham, but a novel method 
has been introduced in respect of: ali 
the track circuits in the gravitation si- 

- dings. One rail has been divided into 
insulated sections as required for the 
track-circuit positive rail, and the op- 
posite rails, crossings, etc., have been 
bonded together with No. 8 S. W. G. 
(350 lb. to mile) G. I. wire, and all these 
(return) rails interbonded as far as pos- 
sible to form what may be called a good 
common return or earth. The negative 
pole of the battery is connected direct 
to this common return rail near the po- 
wer house. One lead is run from the 
positive bus-bar at the distribution point 
to the battery end of the track circuit. 
The current passes through this positive 
and insulated section of rail to the relay 
at the opposite end of the track circuit 
and to the negative rail, and thence di- 

rect through the common return rail to 

! the connection on the common rail to the 

Z negative of the battery, thus a separate 

return wire from each track circuit at 
the battery end being dispensed with, 
or in other words, one leading wire to 
each track circuit is saved. This will 
result in considerable economy, espe- 
cially if the battery ends of the track 
circuit are far away from the distribut- 
ing points. It will be seen from the 
{rack circuit records of the up and down 

‘ hump boxes that the arrangement is suc- 

cessful, and it may be added that no 

difficulty whatever has been found in 
maintenance or workiag since they were 

brought into use in October, 1921. 

All telegraph, telephone and track- 
circuit wires are run underground in 
keys bitumenised fibre conduit 3 and 
4 inches diameter, surrounded’ by 
6 inches of concrete. There are 3 1/4 
miles of such conduits in the area. All 
the track-circuit relays and control ap- 
paratus, positive and negative bus bars 
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for point and signal movements, track- 
circuit leading wires, regulating resis- 
tances and fuses have been placed in 
the relay rooms under the hump boxes 
and in the lower part of the signal 
boxes, so that no cupboards or locations 
whatever are on the ground, which is 
free for the movenienis of the shunters. 
the leading wires for each track circuit 
are run direct from the track-circuit bus- 
bar underground to the connecting points 
con the ground. Similarly with the elec- 
tric point movement, the special feature 
being that there is no apparatus above 
the surface of the ground. Further, the 
concentration of the terminals of the 
positive and negative leads of the track 
circuits, the track-circuit relay regulat- 
ing resistances and terminals and fuses 
of electric point and signal movements 
in one room, allows of any part of the 
apparatus to be examined and _ tested 
easily and quickly. 


Fig. 4. — Diagram showing principles of track circuit. 


Take track circuit A, Feltham East, 
table 1, as a typical case of connecting 
the track circuits to the common supply. 
At the time the weather was slightly 
damp. The length of the track circuit 
is 311 yards, the length of the leads from 
rails to relay terminals 35 yards, i. e., a 
total of 70 yards, No. 18 S.W.G. copper 
wire, insulated with maconite; at the 
battery end the leads are 135 yards. 
The regulating resistance is 50 ohms. 
The D.O.P. at the terminals of the distri- 
bution bus-bar in the east box is 13.4 
volts, and after passing through the com- 
mon regulating resistance the D.O.P, on 
the track-circuit distribution bus-bar 
was 12.1 volts. The D.O.P. across the 
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regulating resistance was 11 volts. The 


falling to 1.11 volts on the rails at the 


D.O.P. on the rails at the battery or feed point, 311 yards away, where the track- 


end of track circuit was 1.13 volts, this 
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Fig. 5. — Load on 144-volt aid 28-volt power mains at Feltham marshalling yard, Southern Railway. 


There was thus a fall of potential of 
0.02 volt in the rails themselves, taking 
the two together as 622 yards long. The 
total current passing to the track circuit 
from positive bus-bar was 245-milliam- 
peres of which 132 milliamperes passed 
through the relay, and the remainder, 113 
milliamperes, leaked from the positive 
rail to the negative, or return rail, through 
the ballast, which is Meldon quarry bro- 
ken stone. The resistance of this path is 
called the insulation resistance or ballast 
resistance of the track circuit, which in 
this case is 11.0 ohms. The resistance 
of the relay is 9.3 ohms. The chairs are 
fastened to the sleepers by fang bolts. 
The maximum resistance placed across 


the rails that would cause the armature 
of the relay to < drop away. > was 
1.3. ohms. When the two rails were 
short-circuited, as they would be when 
an engine or train was standing or run- 
ning over it, the total current passing 


- from the positive bus-bar was 265 milli- 


amperes, practically all of which passed 
from one rail to the other through the 
wheels and axles of the vehicles and 
practically none through the track-cir- 
cuit relay. : 

The regulating resistances are of the 
fireproof porcelain cement type, and 
were ordered in units of 50, 60, 70, 80, 
90, 100, 6, 8 and 10 ohms each to carry 
a maximum of 0.333 milliampere. They 


consist of wire wound on an oblong 


bobbin, the wire being surrounded by 
porcelain. The unit suitable for each 
track circuit is selected and can easily 
be changed if necessary. The resistances 
of the units are those when maximum 
current passes when the unit is warm. 
The case of two track circuits No. C 
and D at the west box is of interest. 
Owing to the shortness of time the mains 
could not be extended to feed these two 


track circuits, and it was therefore ar- 
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ranged to provide gravity batteries tem- 
porarily, but they were subsequently 
changed over to the central battery sup- 
ply. The benefit as regards the train 
shunt resistance is seen from the record, 
as are the differences between the re- 
cords of the other functions under the 
two sets of conditions. 

The common regulating resistance for 
each group and the separate regulating 
resistance for individual track. circuits 
were provided with a view to make any 
adjustment in the ultimate regulating re- 
sistance of the track circuits that may 
be found necessary between very wet 
and very dry weather. This was effect- 
ed by means of the common regulating 


resistance rather than altering the regu-, 


lating resistance of each individual track 
circuit, as it is to be expected that the 
effects of any change of the weather 
would affect all the track circuits com- 
paratively similarly. 

In some cases the records show the 
eurrents through the relays to be larger 
than they should be, and in these cases 
the necessary adjustments have been 
made. 

To ensure that the rails are electrically 


connected together, in addition to the 


ordinary fish plate, the ends of the rails 


are bonded together by two G,I. wires, 


No. 8 S.W.G., 350 lb. per mile, 6 ft. 6 in. 


long, the resistance of the two wires in 
_ parallel being 0.011 ohm. 


The wires are 
connected in the rails by means of 


grooved cast steel channel pins, a hole 
- 9/32 inch being bored in the web of the 


cay) = 


rail into which the ends of the G.I. wire 
laid in the grooved pins are driven into 
position as quickly as possible after the 
hole has been drilled, so that the inside 
of the hole and the outside of the pin 
and wire are all clean, and good elec- 
trical contact is made between them. 

As already pointed out, all the wires 
are underground, but where it is neces- 
sary to lead the wires to connect to the 
rails, at the battery and relay ends of 
the track circuits, a concrete corner or 
joint box is made and placed under- 
ground. A 3/4 inch iron pipe suitably 
shaped is fixed in one side and led up 
straight, the end of which is near the 
rail, and to this end a rubber tube 6 inches 
long is clamped, while to the other end 
of the rubber tube a short brass tube, 
with a three-way terminal of the British 
Power Railway Signal Company’s pat- 
tern, is clamped. The wire from the 
relay or battery is fixed to one terminal 
and the ends of the two G.I. wires to 
connect to the rail are fixed to the other 
two of the three-way terminal; the op- 
posite ends of the two G. I. wires are 
fixed to the rail in the way previously 
described. 

The G.I. bond and connecting wires 
are subjected to excessive vibrations as 
the trains pass over them, and to avoid 
damage to them the ends of the 6-ft. 6 in.. 
band wires are joined to the rail at 
points 5 ft. 9 in. apart, an S curve being 
formed at each end to ease the effects 
of the vibration. For the same reason the 
connecting G.I. wires from the three- 
way terminal to the rail is wound in a 
circle 2 inch diam., otherwise, if the 
wires are put in straight, it is found they 
break off after they have been in use a 
very short time. 

The track-circuit relays are of the 
American circular pattern, made by the 
General Electric Company, Ltd., to the 
railway company’s specification. The 
pick-up current is 65 milliamperes, the 
maximum drop-away current 45 milliam- 
peres, and the resistance 9.0 ohms, a 


Test 
number. 


mewn 
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Ss Noelle oe ork2)i 
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TABLE I. 


DESCRIPTION 


teat Test record No. 


Daterok teatien 5. ccs tease ete tenes 
Locality of track. circuit, 2225.0. 22s 
Name -of track citeimits 7. ass. eee 
State of Sweaters s..srwdicn se dees 


Length of track circuit, in yards .... 
Length of leads relay end, in yards .. 
Length of leads battery end, in yards 
Regulating resistance, in ohms ..... 
Current through T.C. with relay dis- 
connected, in milliamperes ....... 
Current through T.C., relay discon- 
nected but rails short-circuited 
relay end, in milliamperes ....... 
Voltage across regulating resistance, 
relay disconnected, in volts ...... 
Ditto with rails, short-circuited relay 
ENA EIN VOLES ss aaret tee Gr kaegee ete 
Voltage feed end when relay discon- 
Mecteds vin < VOUS — Wh. textiete cree eee = 
Current to T.C. when relay connected 
and T.C. complete and clear, in ma. 
Voltage at T.C. supply, bus bar ditto, 
The VOUS! nycnsoeeccha ees pe Me neem 
Voltage on terminals of regulating 


resistance, ditto, in volts ........ 
Voltage on track side of regulating 
Tesistanee, in volte sy. ..-.2c spe eae 


Voltage on rails, feed end of T.C. 
Gitto,-tn “Volisns | sn ty in mee 
Voltage on rails, relay end of T.C. 
ditto,F2 Woliis, << se. Sl eee ieee 
Voltage at relay ditto, in volts ...... 
Current passing through relay ditto, 
in milliamperes... 10s eeu kee 
Current passing into T.C. when T.C., 
with T.C. short-circuited, is oc- 
ceupied, in milliamperes .......... 
Train shunt resistance pick-up, in 
ORNS ct tere Pera a gan eee ne eae 
Train shunt resistance drop-away, in 
ohms 
Resistance of T.C. relay, in ohms .... 
Weight of rails in T.C. section, in lb. 


Are trenails T, or fang bolts F, used 
Class of ballast and road bed ...... 


Number of points and crossings in 
WS seer Onke evens. o/eheee cccce see eine 
Insulation of T.C. rails, or ballast 
resistance, In rohms 690 5.e... eae 


Note. — In line 5 where two lengths are given there are two positive rails in parallel, near poiiits. 
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| 
15 Feb. 1922. 
Kast. 
A ; 
Slight damp. 


341 
35 
135 
50 


220 


260 
11 


Stone. 
3 points. 


10.84 


15 Feb. 1922. 
East. 
B 
Dry frost. 


122 
150 
20 
80 


133 


165 
10 


15 Feb. 1922. 
East. 


300 


15 Fe 


Fine’ 


30 


Fg PCa CARS ces, Fe) Ris. SE a ae 
ee Beet wives Re ne gsc sapee = . 
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a eee 
ve a ee 
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nt track circuits. ; ; Tape I. 


8 | Ae 9 | 40 | egy | 29 | 30 
45 Feb. 1922.|15 Feb. 1922.|15 Feb. 1922.13 Feb. 1922.] 13 Feb. 1922. | 20 Feb. 1922. | April 1922. 
poe Hast: ! Hast. ‘East. East. Hast. Junct: Junet. 
H iz K L M A Ay 
| Slight damp. | Slight damp. | Slight damp.| Dry frost. Fine © Fine damp Fine 
oc | dry frost. after rain. aft-r rain, 
65 27 24.6 
430 316 63 28 405 28.0 
45 45 65 25 25 108 
20 500 12 65 640 130 
50 50 10 90 70 90 
230 230 160 409 170 120 
Ps 220 175 148 195 160 
41.4 10.2 14.2 9.5 - 
0 
1.33 4.0 
: ; 160 240 240 4180 140 195 145 
ie 13.4 13.4 13.4 13.4 13.4 11.2 15.0 
FE 
I 42.5 12.4 41.8 12.65 12.6 12.9 Eps 
a 1.3 1.6 
5 1.05 1.18 1.16 1.05 0.99 0.85 1.31 
" 1.02 1.16 1.16 1.04 0.99 0.84 1.34 
1 0.9 4.10 1.44 0.90 0. 0 0.84 0.94 
i 119 129 140 114 143 102 126 
- 4160 255 225 gos is} 150 195 160 
5.9 229. ai 4.5 *-- 3.0 6.3 7.0 
3.2 ver 1.8 2.2 1.8 2.2 278 
8.85 9.0 8.9 9.25 - 9.45 1.0 8.75 
9 BS | '90BS 90 BS 90 BS 90 BS 90 BS 90 BS 
F F F ay T F- T 
| . Stone. Stone. S'one. ~Ashes, Ashes. Stone. Ashes. 
| 
| 4 crossing. Nil. Nil. 5 pairs 4 pair - Nil, 1 pair 
mee points. points, points. 


ae 25.7 12.5 Fe oA Ay 38 8.44 33 
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TaBLE I. (Conlinued,.) 


2: oe ae Test record No. | 31 | 
Ae >) Date of bests pelya yee sf ipo 20 Feb. 1922.] April 1922. |17 Feb. 1922.] April 1922. {7 F 
2 \eLocality ot strack.ccireuib ac ager. .mierar Junct. Junct. Junct. = 
3 | Name of, track circuit 2: 2.232... 5. B C Cy 
A SState-of hweatherastecs in... yas Fine damp Damp. Fine 
after rain. after rain. 
40.3 
5 | Length of track circuit, in yards .... 433 268 44.6 
6 | Length of leads relay end, in yards .. 25 130 42 
7 | Length of leads battery end, im yards 160 475 50 
8 | Regulating resistance, in ohms ...... 60 50 -, . 60 
9 | Current through T.C. with relay dis- 
connected, in milliamperes ....... 205 240 210 
10 | Current through T.C., relay discon- 
nected but rails short-circuited | 
relay end, in milliamperes ....... 225 260 240 
41 | Voltage ‘across regulating resistance, 
relay disconnected, in volts ...... ‘ 
12. | Ditto with rails, short-circuited relay - 
: end 5 cir NOt a eats oo as eee ee Sie a ae 0 
13 | Voltage feed end when relay discon- 
TECHS HIN VOLS os doeobies em ik least 1.38 des 2.4 
44 | Current to T.C. when relay connected 
and T.C, complete and clear, in ma, : 225 260 220 
15 | Voltage at T.C. supply, bus bar ditto, 
in Volts: egress 5 215k oo ee 14.2 14.8 15 
16 | Voltage on terminals of regulating. ‘ 
resistance, ditto, in volts ........ i 13.0 12.4 13.6 
17 | Voltage on track side of regulating 
resistances in Volts estat) ote fie 2.4 14 
{8 | Voltage on rails, feed end of T.C.| 
ditto, Me vOlbsies sarc Meats mie 0.80 0.98 1.23 
19 | Voltage on rails, relay end of T.C. 
ditto aamemOlits 2. A aan eee ee Se 0.75 0.95 1.23 
20 | Voltage at relay ditto, in volts ...... 0.74 0.75 0.84 
24 | Current passing through relay ditto, . 
in milliamperes: ..7/teeeeee eee 88 85 102 
22 | Current passing into T.C. when T.C., 
with 'T. C. short-circuited, is oc- 
cupied, in milliamperes .........- 225 260 240 
23 | Train shunt resistance pick-up, in ; 
OMS ys <3. cock eee. «see ee eee 6.8 8.7 5.2 
24 | Train shunt resistance drop-away, in. : f 
Obs ys bods PR eo ee 2.5 3.2 2.3 
25 | Resistance of T.C. relay, in ohms .... 8.77 9:2 9.4 
26 | Weight of rails in T.C. section, in lb. 90 BS 90 BS 90 BS 
27 | Are trenails T, or fang bolts F, used F F yu 
28 | Class of ballast and road bed ...... Stone. Stone. Ashe 
29 | Number. of points and crossings in 
TS. "SCCblon ree moana Se ae Nil. 2 pairs 6 pairs 
points. points. 
30 | insulation of T.C. rails, or ballast 
resistance, ‘im ohiamis’ 2, se etaeoen cee Sloper 6.25 44.4 


‘current track circuits. 


nt 


TaBLe I. (Continued.) 


| 98 39 56 58 59 | 60 | ot | 
(922.116 Feb, 1922,| 20 Feb. 1922. | 21 Feb. 1922. | 21 Feb. 1922. [21 Feb. 1922.}25 June 1922./25 June 1922. 
‘ Junct. Junct. > West.) West. West. West. West. 
“1 he ant A C D e D 
Damp. Fine damp After | Drying wind | Drying wind Fine Fine 
i - after rain. heavy rain after rain. after rain. dry wind. dry wind. 
ee F : ; 
! | 354: 496 436 620 436 620 
60 Sian 235 40 10 10% 10* 
; 430) "4 60 290 8 8 570 1010 
ie 50 35 ea ce 80 80 
he. 20," 235 558 | 200 315 200 290 
195: 265 590 600 610 245 310 
Y 
0.66 0.59 
Qe v3 A.7 4.38: 1.42 1.43 3.95 2.30 
195 265 £60 280 385 230 300 
44.8 43.7 - 23.0 1.22 4.02 20.5 20.5 
12.4 42.5: 19.9 ~ Gravity battery + 19.0 19.2 
2.4 “41.2 3.0 1.22 1.02 1.98 1.75 
0.93 0:99. > 4.43 1.20 1 02 1.25 1.41 
0.97 0.98 1A EID 4.02 1,24 4.40 
) Of84 Sul] 2h 6.98 0.53. 4.20 0.96 1.24 1.08 
Boe hs S140: agar nf 438 110 148 124 
; 185 265 590 610 630 245 310 
9.0 3.4 1.7 0.9 0.9 2.2 2.4 
4.3 1.3 0.4 0.3 0.3 44 1.0 
9.4 CA ee 4.5 8.15 8.7 8.75 8 7 
90. BS 90 BS 90 BS. | 90 BS 90 BS 9u BS 90 BS 
90 SW 
pcr FE: F F F 
Stone. Stone Stone.. Stone. Stone, Not Insulated 
; : insulated. except 
18 ; aoe F : 45 yards. 
1 crossover. 1 point 3 pairs Le Nil, 1 pair points 
< 4 crossover. ‘ points. f 4 crossing. 
9.75 7.25 2.48 1A 3.25 19.75 7.9 


= 


. — In 27 F = Faug bolts; T=Trenails. © © * * Mostly open wind. ° 


+2 cells in series. 


Bry dLength of track circuit, in yards . on 
i ‘Length of leads relay end, in yar i 
‘| Length of leads battery end, an ya 8 


Current through 'T.C, with rel 


| Voltage on track side of regulating 


| Voltage on rails, feed end of T. c.| 


Voltage at relay ditto, i in volts 


DESCRIPTION og. 
omer Se sivas ie 


Regulating resistance, in ohms 


connected, in milliamperes . 
Current. ‘through ‘T.C.,. relay 
nected but rails short-circuited | 
relay end, in eMtanhe aie ae | 


| Voltage across regulating resistance, 


relay disconnected, in volts: 
Ditto with rails, short- circuited relay” 
end, in volts .... i 


Voltage feed end when 3 relay. ‘discon: 


nected, im Volts sh su 


| Current to T,C. when vain connected 


and T.C, complete and clear, in ma, 


Voltage at T.C. supply, ae bar ation } ft: 


in volts .. 00.0. : Sa sak 
Voltage on terminals ‘of regulating | 
resistance, Atte, An voltancns..ce, 


resistance, in volts .......... 


ditto, in volts i... 
Voltage on rails, relay ‘end of T. 6. 
ditto, INE MOLES cet lasecc Mh em avis ~t 
Current passing through xeIey ditto, 
in milliamperes Jaa 
Current passing into T. 0. ahen: T. om 
with T, 0. short-circuited, is oc- | 
cupied, in milliamperes .......... 
Train shunt resistance pick-up, ‘in 
OMG -h.:, Saeki yon iatay oa cree 
Train shunt resistance drop- -away, in 
OLmMB.s.\s 7 SRyaa or Mee iMiaas aie ee 
Resistance of T.C, relay, in ohms . 
Weight of rails in T. "section, ~in ‘lb. 
Are trenails 'T, or sand bolts F, used 
Class of ballast and road bed . 
Number of points and crossings in 
- BS rsechion 1icntecace cad 


. cee ee 


Insulation of T.C, “rails, 
resistance, in ohms «+ 0 igea aes 


oTK, — 


or ballast e 


I 
‘ 


In line 5 w vhere t two lengths are, ‘avin. there are, two positive: rails in paral, nar 


Ashes, 


pe lac at 


“eet | 


ent track circuits. 


110 411 
W922. | April 1922. | April 4922. 
on Down Down 
p hump. hump. 
7 re De 
f Fine Fine 
after rain. after rain. 
i alas 13.3 
ye 14.2 17.3 
a 110 124 
122 137 
100 90 
iH 15 112 
t 
“ 
if 121 140 
ie 
fi 
is 4.0) 2.6 
be 142 134 
is 
; 12.5 12.5 
i) 11.2 11.3 
i 
it 1.05 1.04 
0.88 0.94 
0.88 0.94 
0.80 0).82 
100 98 
121 140 
9.2 2.0) 
5.7 4.5 
8.9 8.85 
90. BS 90 BS 
fu x 
Ashes Ashes 
1 pair Nil 
points. 
53 23 


April 41922. 
Down 
hump. 

B, 
Fine 
after rain, 
48.6 
IES. 
120 
140 


150 


170 


1.8 

160 
12.5 
11.3 

1.08 


0.96 
0.85 


{70 


1413 | 


April 1922. 
Down 
hump. 
Fine 
after rain 


8.6 
Dine, 
' 9.0 
90 BS 
, 
Ashes. 


{ crossing. 


43.6 


TABLE I. (Continued.) 


114 | 415 


April 1922. 
Down 
hump. 


Fine 
after rain. 
8.2 
40.0 
125 
135 
100 


87 


117 


April 1922. 


Down 
hump. 


Fine 
after rain. 
16.6 
136 
150 
90, 


105 


134 


9.6 
5.3 
9.0 
90 BS 
Al 
Ashes. 


{ crossing. 


26 


116 


April 1922. 
Down 
hump. 

8 
Fine 
after rain, 
14.¢ 


4119 


Nore, — In 27 F = Fang bolts, T = Trenails. 


Test 
number, 
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Tas.E I. (Continued.) Record of 1 
DESCIPTION etl | 129 | 130 | 134 | 132 | : 


Date; of tests dos a.0 eeiee Rt at te April 1922. | April 1922. |. April 1922, | April 1922. — 


Locality otstrads< cirendi< sean auce Down Down Down Down 
hump. hump. hump. hump. 
Name, of track Circuits vegas: te anes Me : N, No ea 
State of weather sot.4. cape seen Fine Fine » Fine Fine 
after rain. | after rain. | after rain. | after rain. 
25.2 11.2 19.6 70 
Length,of track circuit, in yards .... 25.5 11.6 19.3 
Length of leads relay end, in yards .. 205 . 185 205 225, 
Length of leads battery end, in yards 230 200 225 250 
Regulating resistance, in ohms ..... 100 100 100 100 
Current through T.C. with relay dis- 
connected, in milliamperes ....... 100 55 85 52 
Current through T.C., relay discon- 
nected but rails short-circuited 
relay end, in milliamperes ....... 120 120 124 124 
Voltage across regulating resistance, 
relay disconnected, in volts ...... 
Ditto with rails, short-circuited relay 
end in-volis 2a< 2 hesce Seen te 
Voltage feed end when relay discon- 
mecteds, an wollte) =i: oes e es 254 6.9 Ae wy | 
Current to T.C. when relay connected ; 
and T.C, complete and clear, in ma. 413 110 113 114 
Voltage at T.C. supply, bus bar ditto, 
in: Volts. &. serv te Pea eee 12.5 13.0 13.0 13.0 
Voltage on terminals of regulating 
resistance, dtitosoin volts see co 4 oe 41.0 i es 441.2 44.4 ‘ 
Voltage on track side of regulating 
Tésistance, in VOLS; : 1c. eee at ee A205 4 36 437 1.43 
Voltage on rails, feed end of THC. : ; 
ditto; in Svolts. escheat tee 0.85 0.94 0.941 1.0 
Voltage on rails, relay end of Tj C. ’ 
dittoP ain wos: se a eee i 0.85 0.94 - 0.94 1.0 } 
Voltage at relay ditto, in volts ... ie 0.70 0.93 0.99 0.96 : 
Current passing through relay ditto, : 
in milliamperes -. 4: ogee vy oa 82 AAT 116 118 ; 
Current passing into T.C. when Te { 
with T.C. short-circuited, is 0c- I 
cupied, m milliamperes ......./.. 120 120 124 124 : 
Train shunt resistance pick-up, © i 
OWS) * J oace c8s Searefebels snes eae Sho) 9:9 ee) oA He 
Train shunt resistance drop-away, in ; j 
OHINS) 12. sae Sema a Ree og ae Pos 5.8 5.4 5.7 5.0200 
Resistance of T.C. relay, in ohms ... 8.8 8.9 9.1 8.9 { 
Weight of rails in T.C. section, in Ib. 90 BS 90 BS 90 BS 90 BS | 
Arc trenails T, or fang bolts F, used ere r T dlp 
Class of ballast and road bed ...... Ashes. Ashes. Ashes. Ashes. | 
Number of points and ‘crossings in ‘ ; i 
TS. section 2. 0% j-aescne to nigel paerOemOR 1 pair | 1 crossing _ Nil. ! 
, points. = ‘ 
Insulation of T.C. rails, or ballast 6 cath ; 
resistance, in ohms. .......-...2..: 24 125 49 132 


Nott, — In line 5 where two lengths are given there are two positive rails in purallel, near points. 


ent track circuits. 


135 136 


: 
14922. | April 1922. | April 1922. 


wn Down Down 
ap. hump. hump. 
"eg 03 Py 
: Fine Fine 
rain. after rain. after rain. 
- 44.2 15.83 
6 tls e 
15 230 485 
BB 245. |. 205 
0 90 90 
‘ 11 89 
98 133 136 
f . 
3 beds: 425 
19 123 125 
15 12.5 13.0 
9 10.8 11.4 
29 4.41 1.7 
‘98 1.07 0.98 
98 4.07 0.98 
82 0.92 0.95 
ID 409 {18 
8 133 136 
9 ‘8.7 Bs 
ee 4.3 4.7 
05 8, 955 9.0 
BS 90 BS 90 BS 
[ dk Le 
les. _ Ashes. Ashes. 
sing: Nil. 4 pair. 
b points 
4 66 Bt 


IX-2 
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TABLE I. (Continued.) 


437 | 138 139 1440. 141 


April 1922: -|° April 1922. | April 1922. | April 14922. | April 1922. 


Down Down Down Down Down 
hump. hump. hump. hump. hump. 
Po Q, Qs R, Ry 
Fine Fine Fine Fine Fine 
after rain. | after rain. after rain. after rain. after rain, 
43.3 AE 25: 29.6 21.0 31.0 
45.0 13.3 29.3 20.0 Bilao 
240 230, 245 230 255 
255 245 275 250 285 
70 90 80 90 70 
Mie 1 2264 420 88 140 
168 136 150 430 160 
2.8 6.6 2.9 3.8 ley 
4160 425 440 42u 4150 
43.0 13 43 Ubon) 412.5 
10.8 11.0 41.0 10 8 40.8 
4.29 1.8 1.8 4 39 4.42 
4.04 4.06 0.93 4.02 0.90 
4.04 ° 4.06 0.93 4.02 0.90 
1.06 41.04 1.0 0.86 0.78 
124 428 422 401 78 
168 136 450 130 460 
heard 8.3 8.8 8.9 8.0 
Bia 4.0 4.4 Sat Pats) 
Onis 9.2 8.85 8.9 8.94 
90 BS . 90 BS 90 BS 90 BS 90 BS 
Ty Thee cer ui Nop 
Ashes. Ashes. Ashes, Ashes. Ashes. 
Nil. 4 pair 4 crossing. ‘4 pair | 1 crossing. 

points points 
BO fh £08 ba aes 43 12 


Nore. — In 27 F = Fang bolts, T = Trenails. 


; "The position of tne fs oe no 
eases is electrically detected. At ; 
- hump boxes the Siemens. Brothers types — 
are used, and at the signal boxes the 
« Syx » patterns are fitted. ¥ 
: A typical circuit diagram illustrating ; 
ee point detection is given in figure 6, from 
‘whieh Es will be. seen nae current is” 


“quite ( er, or. t 
eu direction, t 


toa contact gopiiaeaeatll ‘ye right-hand 
- point tongue. it the left-hand contact is 
. made, a current passes from the positive | 
bus-bar through left-hand contact to left-_ 
hand coil on point repeater relay in 
yA signal box, and thence to the negative — 
3 tei _-bus-bar._ A corresponding current will 
pass if the right-hand contact is ‘made. desectex it ndi 
sf the tongue ‘of the point is more than 87m repeater al. 
3/16 inch from the stock rail the con- frame is arran 
4 tacts in either case will not be made and 
the control apparatus will not release 
the: locks, ate, eae cae 


i PoInT - ; ; * 
as ai it DETECTOR 4 LOCK BOLT 
a REVERSE Hi fae 


REVERSE. 


CONTROL . 
CIRCUITS. < 
CONTACTS © 
‘BROKEN. * 
INTERLOCKED muse: 
CONTACTS MADE ON ONE SIDE AT A TIME 
NO CURRENT, ALL CONTACTS BROKEN. 


R00 CONNECTED To 
POINT TONGUES. — 


Fig. 6. —_ Point ind bolt detector teow 


on ies He ‘iets ins fila ‘rel: 

The system adopted to connect’ ae geographical position on. t! ne ground 
point detector movements with the con- means of the | 1 

_ trol apparatus is to provide a double in- light representing < : 

- terlocked repeater relay so arranged that. and_ echier 2 ip ection « 
only one relay can be operated at a time. — fol 
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ments of the vehicles as they pass over 
the various points and quickly set the 
routes for the following vehicles. To 
ensure speedy working it has been ar- 
ranged that the space between the nose 
of the points and the fouling positions 
shall be divided into two track-circuited 
sections : 1° the points themselves, and 
_ 2° the remainder of the space of the foul- 
ing points. The signalman can, and 
does, watch the track-circuit indicator, 
and directly the vehicle has passed off 
the point tongues, as indicated, “he re- 
verses the points (if necessary) for the 
following vehicle. This saves time and 


allows the vehicles to be shunted with 
a shorter headway, and obviously is of 
importance when quick shunting is de- 
sired. The two push buttons for each 
pair of points are inter-connected, so 
that when one button is down the other 
must be up. The down positions, with 
repeater alight, being the operating posi- 
tion desired by the signalman, and the 
points remain in that position until the 
opposite push botton is depressed. The 
motion of the push button is transmitted 
to the contacts by means of quick-break 
switches, as the voltage may be 112 or 
130 volts. The force required by the 


fSeerwn 
Ge Sewer FSX 


es¢e¢ re & 


_ 


ee 


—_ 


Fig. 7. — View of electrie push-button signal frame in up « hump » box. 


signalman to depress the buttons is infi- 
nitesimal. The signals are similarly 
shown in their geographical position on 
the frame, and are operated by two push 
buttons for the on and off positions of 
the signal arm. The signal arm repeater 


| gives a red light for on and a green light 


_ for off.’ The track circuits for the re- 
_ eeption roads, which are completely 


track-circuited for their whole length, 
are shown in their relative geographical 
position, and indicate to the signalman 
by the track-circuit indicators red and 
green lights, on the push-button signal 
frame, whether the roads are occupied 
or clear, but in addition to this, in the 
hump boxes, two push buttons are pro- 
vided on the signal frame for each re- 


~ 619 = 


ception road track-circuit to enable the 
Signalman in each of the hump boxes to 
« block » either of the roads against the 
signalmen at the east or junction boxes, 
allowing a train to go into that road, as 
the hump-box signalman may wish to 
send a train back along that road in the 
opposite direction to the usual and cor- 
rect running direction of traffic. The 
track-circuits on the reception roads are 
also indicated in the signal boxes at the 
entrance to the yard in the east and junc- 
tion boxes. The effect of the signalman 
in the hump box blocking the track cir- 
cuit is to operate the track circuit to the 
occupied position, with the consequence 
that the signal for that route is locked 
in the east or junction box, as the case 
may be, which prevents the signal for 
that route coming off. A view of the 
push-button signal frame is given in 
figure 7. 

The working of the electric point and 
signal movements and the track-circuits 
have already been described. The small 
lamps are of 55-volt type, 7/32 inch diam- 
eter; they all give white lights, but the 
red and green coloured lights for track 
circuit and signal repeater indications 
are obtained by placing red or green 
glasses 5/16 inch diameter over the lights 
in their respective positions. In the case 
of the white lights for point detector in- 
dicators white grained glass is used, as 
it is found that with clear glass the light 
is too dazzling for the signalman. 

If the shunting operations go awry it 
is necessary quickly to warn the driver 
to stop, and later to advise him to com- 
mence pushing again. This is done by 
two electric syrens of the Klaxon horn 
type, one near the hump and one half- 
way down the yard. Both the horns 
sound simultaneously, and are operated 
by the signalman in the hump box de- 
pressing a special push button provided 
on the signal frame, or by the shunter 
on the grotind by means of a: plunger 
conveniently situated. A code of hoot 
signals has been arranged. 


Replacing signals to danger 
automatically. | 


It has been arranged that when a train 
has passed the signal and entered the 


next section, on all passenger main run- 


ning roads, that the train itself shall 
throw the signal to danger automatically. 
In the case of electric signals this is 
done by the action of the train on the 
track-circuit as it enters upon it, which, 


as already explained, causes the relay 


contacts in the control circuit to be dis- 
connected; consequently current ceases 
in the signal clutch coil and the signal 
arm goes to danger by gravity. In the 


-cases of mechanically worked signals an 


electro-magnetic clutch is arranged in 
the run of the signal wire. The circuit 
of the electro-magnetic clutch passes 
through the control apparatus contacts, 


the track-circuit relay, point detector 


relays in the same way as for an elec- 
trically- worked signal. Should the 
track-circuited section be occupied, or 
the point tongues not properly over, 
the electro-magnetic clutch circuit will 
be disconnected and the signalman will 


not be able to pull the signal arm off, but — 
in such circumstances the signal lever — 


would also be locked. Supposing the 


road to be elear and the signal off, as — 
the engine passes the signal and enters © 


on the next section, the track-circuit 


would operate and disconnect the clutch 2 


circuit, allowing the signal to go to the 
danger position by gravity; the signal- 
man would afterwards replace his lever 
to the « on > position, when the electro- 
magnetic clutch would re-engage. The 
signal would be similarly replaced to — 
« danger » if a pair of points were moved _ 
or reversed, or if for some reason they 
got out of adjustment. The protection ~ 
to a following train is therefore fully — 
covered. Both the electrically and me- 


= 


chanically worked signals, if « off >, can ‘ 


be replaced to « danger » by the signal= 
man at amy time if circumstances call 


; 


for it. The electro-magnetic clutch. a 


__ use at Feltham is of the Syx pattern and 
a circuit diagram is given in figure 8. 
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_ Fig. 8. — Circuit diagram of signal replacer. 


_ The special feature of this replacer is 
' that to ensure the clutch disengaging 
when the electro-magnet is disengaged a 
' weight is released which knocks the de- 
tent out of°engagement with the clutch 
' by means of a hammer blow. The re- 
' sistance .of the electro-magnet coils is 
150 ohms. They are connected to the 
' 28-volt control circuit supply; a min- 
imum current of 90 milliamperes is re- 
‘quired to pick up the weighted hammer 
and 75 milliamperes to retain it in its 
position. The contacts on the signal 
lever for the control circuit is worked 
by the catch handle on the signal .lever, 
so that the energy is used when the 
signal is on, but only when the signal- 
man pulls the catch handle immediately 
| before he commences to pull his lever 
; and the lever is in the off position. 
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; Control circuit. 

_ The track-circuits are known as prim- 
“ary circuits, as the trains passing over 
the sections shunt the current from the 
-track-circuit relays, resulting in break- 
_ ing down the secondary or control cir- 
cuits which operate the several junc- 
‘tions, such as signal replacers, signal and 
‘point motors. Locks on levers indicate 
' -a typical secondary circuit as given in 
_ figure 9. Current for all control circuits 
‘is taken from-the 28-volt supply, each 
_ control circuit being taken ‘through a 
fuse and the through contacts on the 
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point or signal levers, track-circuits 


“point. detectors.or any other controlling 


device that affects the signal or function 


the circuit is arranged for. 
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There are 216 control circuits over the 
whole:area, distributed as follows : 
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Working during night time 
and foggy weather. 


During the dark hours and when it is 


_foggy it would be difficult for the signal- 


man to see whether the siding: points 
were occupied or clear, also to see the 
numbers on the wagons telling to which 
siding the next vehicle is to be shunted, 
but a powerful electric lamp is fixed on 
the marshalling side of the signal box, 
with the beam of light, of suitable diam- 
eter, arranged to fall on the part of the 
wagon where number is chalked, so that 
as the vehicle passes the signalman dis- 
tinctly. sees the number and acts upon 
the information. - During these times the 


-signalman relies-upon the indications of 


the track-circuit on the geographical 
push-button- frame of the -various sec- 
tions and the point detector, indicators 
as to whether the route he wishes to set 
is clear and properly set for the vehicle 
to pass over it. Hencé the gravitation 
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or marshalling yard can be used during 
the night-time or foggy weather with 


nearly the same facility as during the 
day-time. 


[ 628 .154 (.73) ] 


Types of turntable developed for heavier locomotives. 


Figs. 1 to 3, pp. 613 and 615. 


' (Engineering News-Record.) 


Cantilever or tipping turntables have 
been uséd almost universally in the 
United States for turning locomotives 
from the earliest days of railway deve- 
lopment. European practice has tended 
in other directions, preferring continu- 
ous or discontinuous (two-span) turn- 
tables. The center-bearing tipping table 
has the advantage of low resistance to 
turning, permitting hand operation even 
with fairly heavy locomotives; but this 
advantage has tended to disappear with 
the increase in engine weight and length 
— which now call for turntables 95 to 
110 feet long — and the extensive adop- 
tion of power tractors to turn the tables. 
Under these conditions the numerous 
disadvantages of the tipping turntable 
have made themselves felt more and 
more, with the result that in recent years 
there has been a steady drift toward the 
adoption of either continuous or two- 
span construction. 

Two very carefully worked out designs 
have recently been put in service, a con- 
tinuous table by the American Bridge 
Company and a twin-span turntable by 
the Bethlehem Steel Company. They are 
both designed to overcome the disad- 
vantages of the old type cantilever tables, 
namely, the large clearance between 
wheels and circle rail to permit the ends 
to swing free under full load, and the 
consequent hammering of the wheels 
and the circle rail at all points where 


locomotives move on and off the table, 
the delay due of the necessity of ba- 
lancing each locomotive over the center — 
of the table before it is turned, and the 
requirements for a stiff and consequently 
deep table to reduce deflection. 

With the new tables no time is lost in 
balancing an engine, the table being 
swung as soon as all the engine wheels 
are on its deck. Thus for a given 
maximum engine wheelbase it is stated 
that the length of table may be 10 to 
15 % less than that of a center-bearing — 
table. In handling dead locomotives 
with a switch engine of small wheelbase, 
both engines may be placed on the table, — 
thus avoiding delay. 


Continuous turntables, — In the struc- 
ture of the continuous table the girders 
are proportioned to give end reaction 
sufficient to develop ample traction 
under dead-load and prevent any lift-— 
ing at the free end under one-sided 
loading. Lateral strength and stiffness 
are provided by systems of lower 
and upper laterals designed for the most — 
unfavorable conditions (full load on one- — 
half span and drive through the motor 
at the free end only) and are favored by | 
the absence of joints and the continuity 
of the flanges of the main girders. The — 
bracing system includes struts on the — 
girders to the outer ends of the truck — 
frames to hold the trucks ‘in true posi- — 
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tion without diminishing their vertical 
flexibility. 

Flexibility of the trucks to give equal 
division of load among the several wheels 
is provided by the use of two equalizers 
or truck frames, one centered: under each 
of the two main girders. Only the rein- 
forced girder webs bear on these frames, 
so that the truck frames can rock slightly 
in the direction of their length; suffi- 
cient play is provided under the nuts of 
the bolts which connect the main and 
truck girders to allow of this rocking. 
Railway car journal boxes of the M. C. B. 
type support the six undriven truck 
wheels, while the driven wheels, which 
may be subject to load reversal by the 
action of the driving gear, have a pe- 
destal bearing. An extension of the truck 
frame carries an intermediate shaft and 
the motor, with double gear reduction to 
the driven truck wheel. The position of 
the driving machinery on this overhang 
gives increased adhesion to the driven 
wheel, which is an advantage when the 
table is empty. 

The table has two driven wheels, at 
opposite corners, and correspondingly a 
motor drive on each truck. The two 
motors are coupled electrically but not 
mechanically. For usual conditions, in- 
duction motors with resistance control 
are provided. The brake, hand operat- 
ed, is placed on the intermediate shaft, 
which position gives greater braking 
effect than a brake on the axle and 
avoids the extra load on the motor 
pinion which would be imposed by a 
motor shaft brake. 

“In the construction of the roller bear- 
ing center, the essential features are a 
cylindrical rocker bearing of the turn- 
table on the upper plate, a construction 
of the two center plates which gives a 
deep oil reservoir in the lower plate and 
a strong and stiff upper plate (which 
must transmit the central load to the 
roller track), and a roller construetion 
which provides effectively for division 
of the load and for adjustment. Trans- 


mission of lateral forces through the 
center is taken care of by a bronze-bush- 
ed-pintle engagement of the two plates. 

The roller tracks (fig. 1) are made of 
tempered cast steel, while the rollers are 
forged. The rollers are mounted loosely 
on pins which engage a stiff inner live 
ring and hold the rollers against outward 
movement by bronze washers mounted 
in an outer live ring and capable of ad- 
justment out or in by a castle nut work- 
ing on a fine-thread pitch on the pin. 
The roller assemblage is free of any con- 
nection with the pintle, and can adjust 
itself to symmetrical load distribution. 
Four anchor bolts hold down the lower 
center plate. For anchorage against ho- 
rizontal thrust, four anchor lugs bolted 
to the lower side of the bottom plate 
enter recesses in the supporting masonry 
where they are grouted in position. A 
sectional hood bolted around the outside 
of the upper center plate gives access 10 
the roller adjusting nut and protects the 
bearings against the entrance of dirt. 

The first table of this type was put in 
service by the Wheeling & Lake Erie 
Railroad at Gambrinus, Ohio, in 1921. 
This was a 100-foot turntable, doing serv- 
ice for which a 110-foot tipping table 
had been projected. Several other tables 
are in operation on-this road, on the 
New York Central, and on the Boston 
& Maine, and a dozen or more are under 
construction. An 85-foot table of this 
type but with roller-bearing truck axles 
has been constructed for the Central Ver- 
mont Railroad. Roller-bearing axles are 
considered desirable where it is expect- 
ed that a table may have to be operated 
by hand at times. 

Some figures on power consumption 
were obtained in a test of a 100-foot table 
on the New York Central at Suspension 
Bridge, N. Y., which had been designed 
for a full rotation in 2 minutes. Measu- 
rements made with a table empty and 
with a 142-ton locomotive both balanced 
and close to one end showed periods of 
1 min. 37 sec. to 1 min, 59 sec. for a full 
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_« .. Fig. 3. — Detail of the center and trucks, twin-span table. 
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_ Twin-span turntables. — — The e100 ee j 


: ve Shes instatlea on the D a r York ( 
tral Railroad at ‘Corning, N.Y by 
ame of the vauibatatively nest twin-| ; 


A both fives na dead-load are distributed 
é equally between the circle rail and the ; 
center bearing. The table in question is at eg 
designed fora 450-ton engine in any po- | 
: sition and its weight is about 70 tons i ay Cantile 
cae) working order, including the motors, © aie cnpedtten corner 
949° “gearing and wheels. ating cab and part o 

In the twin-span design the usual pair tor platform. At the end 
a of full-length girders is replaced by two cab, the cantilever frame 
tte: short girder spans connected to a trans- — crete block equival en 


= verse loading girder which is mounted the cab, in order_ to. BIVGs equal Fae: ae 
sy on the center bearing. The connections effort at each end. tg gS Se ia a 
y ; of the span to the loading girder are suf- | The dead-engine haulit device men- — 
a ficiently flexible to permit of each half — ‘tioned above consists of a drum and 
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pendently and to allow for possible ated from the motors by means of clut- 
settlement in the center foundation, This ches. 
flexibility also compensates for irregula- The table has rigid end sippore and - 
rities in the surface of the circle rail. does not rock or tilt, so that it requires 7. 
Movement at the center hinge is minim- less than the usual width of gap between ~ 
ized by centralizing it about an axis at table and pit wall. As it consists prac- 
; ay approximately mid-depth of the span, at tically of two short simple spans, it can 
Sey 1% which level the lateral bracing is placed. carry overload in the same way as: 
a _ This bracing is made continuous for the milar bridge spans, and engines may be 
hae full length of the table as shown in run over it at considerable speed with-— 4 
ois figure 2. out damage to the table or its machinery. 
Among the advantages claimed for this A center bearing designed to take (hel 
type of turntable are lower first cost for longitudinal thrust due to engine braking» . 
E the total installation of pit and table, is a special feature of the turntable. The — 
; convenience of operation, and lower ex- bearing is of the flat disc type with a 
pS pense for operation, maintenance, and loose phosphor-bronze disc riding tresky a 
repair. With two half spans the girder between polished cast-steel surface 3 
depth and pit depth may be less than an oil chamber which is so 
for the usual spans, while the use of ifthe pit should be flooted, tl 
standard railway car wheels, journal — remain in place. On the 
boxes and bearings reduces the cost. destal is anchored a heavy 
Load distribution reduces bearing weight which is formed with an 1 
and consequently reduces wear and re- surrounded by an annular groove. : 
ge pairs. <7 aithisopintletiteen tasting like an inve ed 
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pan, having the inside of its annular 
flange faced with a bronze ring which 
rides against the pintle and thus trans- 
mits end thrust to the base: casting. 
The horizontal contact surfaces of the 
two castings between which rides the 
phosphor-bronze disc are polished and 
oil is fed to them through holes in each 
casting. Owing to the distribution of the 
load, how ver, the weight carried by the 
center bearing is relatively light, being 
given for a specific case as 2 150 lb. per 
square inch of the bronze disc. 

To equalize the load on the disc bear- 
ing there is a horizontal 4 1/2 inch pin 
between the top casting and a_ shoe 
bolted to the cross girder. By raising 
the table just sufficiently to remove its 
weight from this pin bearing, the shoe 
pin can be withdrawn and the shoe and 
top casting then removed to permit in- 
spection or repair of the bearing plate. 

Heavy construction of the end trucks 
is necessary on account of the propor- 
tion of the total load transmitted to the 
circle rail. At each end to the turntable 
are two two-wheel trucks, each having a 
cast-steel frame, H-shaped in plan, with 
two wheels between the side pieces. The 
girder is trunnioned on the truck frame. 
Thus the truck, which is placed exactly 
radial, equalizes the load on the wheels 
and the wheel bearing on the single circle 
rail allows the truck to take the deflection 
of the girder. The wheels are mounted 
on short axles with bearings in journal 
boxes from which the truck frame is 
supported by heavy column bolts passing 
through loading caps on top of the boxes. 
No springs are employed, so that the 
ends of the table are supported rigidly 
by the circle rail. A pair of diagonal 
struts is attached to each main girder 
and to the end of the truck to serve as 
collision struts. Steel car wheels,36 inches 
in diameter and having the flange cut 
away and the thread turned to a cone 


conforming to the diameter of the circle 
rail, are used for the trucks. The wheels, 
journals, bearings and boxes are of M.C.B. 
standard type. 


One of the outer wheels at each end, 
at diagonally opposite corners, is driven 
from a 35-H. P. motor through a simple 
train of gears to a spur wheel keyed on 
the driven axle, as shown in figure 3. 
Either motor will turn the table with the 
heaviest locomotive. The motor and 
gearing are carried by a structural plat- 
form having one end suspended from the 
driven axle and the other from canti- 
lever beams on the deck of the turntable. 
The load is so distributed that the two 
driven wheels carry about 35 and 25 % 
of the total weight on the trucks with 
the turntable empty and loaded respec- 
tively. 

With a heavy engine in position, the 
turntable can be swung through 360° in 
100 seconds with either one or both mo- 
tors, as the alternating current compels 
uniform speed. With direct current, the 
speed depends upon the loading and the 
number of motors. In operation, only 
one motor is used as a rule, the other 
being held in reserve, thus reducing the 
amount of current required without re- 
ducing the. speed appreciably, except 
where direct current is used. Both 
power units have emergency hand gear 
attachments, and one is provided with a 
band or friction brake operated by a 
foot lever in the cab. No end lock is 
required, the inertia and journal friction 
being sufficient to hold the table steady 
in any position. Current is taken from 
an overhead wire. 

This twin-span turntable was invented 
by engineers in the employ of the Beth- 
lehem Steel Company, Bethlehem, Pa., 
which company owns the patents. About 
twenty turntables of this type are now 
in service. 
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Pennsylvania completes new freight station. 


Figs. 1 to 3, pp. 619 and 621, 


(Krom the Railway Age.) 


The Pennsylvania has recently com- 
pleted a local freight station in Detroit, 
Mich., which represents a new departure 
in freight house design in a number of 
respects and is the most important unit 
in its project of extension into Detroit 
from Toledo, Ohio, A few years ago the 
Pennsylvania was without an entry into 
Detroit, the nearest point on its line 
being Toledo, 56, miles south. In con- 
trast to the methods employed and the 
extremities to which railroads were often 
driven when entering a city in the days 
of bitter competition, the Pennsylvania 
was successful in reaching Detroit, in 
large measure, by means of trackage 
rights on other lines on equal terms ge- 
nerally with the owning roads and in 
building a terminal facility within a 
half mile of the heart of the city, all at 
the comparatively moderate outlay of 
$ 15 000.000. 


About 300 acres of land were acquired - 


in Detroit for the location of a terminal 
freight yard for the exclusive use of the 
Pennsylvania, and a partial development, 
consisting of a hump yard with a capa- 
city of about 1 200 cars, with engine faci- 
lities, etc., has been constructed. 

The new freight house is a two-level 
structure of concrete, steel, brick and 
terra cotta, 65 feet wide and 780 feet, 
long, located at the intersection of Third 
and Larned streets about 200 feet south 
of the Union passenger station. This 
leaves room for three pairs of team 
tracks adjacent to the house and addi- 
tional space between it for an inbound 
house if the future traffic should require 


‘it, the present ‘building being designed 


as an outbound unit in the event that the 
terminal facilities are enlarged. 
Contrary to the usual arrangement of 
multiple type houses, the railroad tracks 
in the new building are located on the 
upper level. This is because the house 
is approached from the elevated viaduct 
entrance to the Union passenger station. 
The new terminal facilities are served by 
a single track lead which divides into 
two tracks a short distance from the via- 
duct, one of which descends to the team 
tracks on a three per cent compensated 
grade. The other diverges into four 
tracks, which run the length of the house 
two on each side, making in all in the 
house a capacity for 59, 40-foot cars. 
Separating these two sets of tracks, 
which are on 12-foot centers, and car 
door high, is a 660-foot platform 21 feet 
wide throughout most of the distance, 
tapering to six feet where the tracks 
enter the building. Freight is handled 
between this floor and the lower level by 
five automatic’ elevators operating in 
brick-lined shafts, each independent of 
the roof. Four of these elevators have 
9-foot by 18-foot platforms of 10000 Ib. 
capacity, while the fifth has a 9-foot by 
30-foot platform of 15000 Ib. capacity. 
The latter elevator is near the west end 
of the building, being located at this 
point for convenience in handling bulky 
materials, These elevators are located 
along one side of the platform to accom- 
modate the platform seales on the lower 
level and to afford ample passageway for 
trucks along the upper level platform. 
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‘ ,; The lower or street level floor is the 
_ trucking story of the building. This 
floor is 780 feet long, comprising 560 
-__ |ineal feet of floor 65 feet in width, im- 
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-nimum of 10 feet at the rear. On both 
sides of the house are rows of steel roll- 
_ing doors, with 37 doors on each side 
and 1 door at the end. These doors are 
16 feet wide and are separated only 
by the steel columns .of the -building, 
thus giving; continuous drayage frontage 
around the building which may be ap- 
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Fig. 1. — A transverse section of the freight house showing typical construction, 
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mediately below the upper level of the 
house and an additional 220 feet below 
the elevated approach to the house, this 
portion narrowing from 65 feet to a mi- 
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proached either from Third street on the 
front, Larned street along the side or 
Sixth street at the rear. 

Conveniently located on this floor are 
five platform scales, four of 6 000 lb. ca- 
pacity and one of 13 000 Jb. capacity, all 
equipped with automatic dials, At the 
forward end of the house are two large 
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rooms, one of which is used for the 
storage of valuable packages and as a 
charging station for the electric trucks 
employed in the freight house and the 
other for the storage of over freight. 
Each of these rooms is protected by tin 
clad fire doors. When designing the 
house it was thought that the need would 
arise eventually for trolley with which 
to handle heavy loads between the truck- 
ing floor and street vehicles. A runway 
was therefore installed for this purpose. 
A unique feature of the house arrange- 
ment is the foreman’s office, which is 
situated on a mezzanine floor centrally 
located. This office is electrically heat- 
ed and gives the foreman a reasonably 
clear view of the floor. Fire protection 
is provided by a fire wall equipped with 
tin clad fire doors and by hydrants and 
hose at each elevator. 


The floors of the upper and the lower 
levels are concrete, paved with Kreolite 
wood blocks to reduce the noise of truck- 
ing to a minimum and to make them easy 
underfoot. Steel sash above each door 
supplement the open door spaces in day- 
lighting the lower level of the house 
while the upper level is unusually well 
lighted by a continuous row of steel sash 
10 feet high in each side of the building 
and by steel sash in a monitor roof 6 feet 
high and 25 feet wide which extends 
along the center of the roof. The moni- 
tor sash are movable in 60-foot panels to 
afford ventilation. Electric lighting is 
provided by two rows of lamps equipped 
with flood reflectors extending the length 
of each floor. There are also plugs at 
intervals along the platform on the upper 
level for use where it is desired to run 
extension cords into the cars. As a pro- 
tection from water the floors are crown- 
ed and the area immediately in front of 
each door is sloped sharply to the out- 
side. 

Structurally, the building consists of 
‘steel posts and girders, faced with dark 
rough brick and lined with plain brick 
with terra cotta inlay and cornice work 


_ded in the concrete. 


for architectural effect. The roof is sup- 
ported on steel trusses and consists of 
a solid slab of concrete. This slab is 
covered with 3-ply Johns-Manville roof- 
ing and is hidden from view by a 
3 1/2 foot parapet wall. All roof flash- 
ing and down spouts are copper, the 
latter being carried down outside of the 
building but embedded out of sight in 
the pilasters. 

Three expansion joints are provided 
in the building. These permit free longi- 
tudinal movement but are secure against 
leakage. A further feature of unusual 
character is the overhang of the upper 
level of the building on the Larned street 
side, which amounts to as much as eight 
feet and which, as shown on the plan, 
brings the outside rail of the tracks more 
than a foot beyond the wall of the lower 
floor. To improve the appearance of the 
building where the offset occurs, round- 
ed brackets are provided at each post. 
The load is carried by the steel girders 
of the building which extend out from 
the wall of the lower floor. 

The elevated approach to the building 
is a concrete slab carried on concrete-en- 
cased girders and posts, protected from 
weather by Minwax membrane water- 
proofing covered by a two inch armour 
coat, the surface being sloped towards 
drainholes conveniently located. The 
tracks on the approach are laid in stone 
ballast except within the house itself, 
where they are carried on tie plated 
creosoted wood blocks partially embed- 
The Pennsylvania’s 
standard concrete bumpers with West- 
inghouse friction draft gear attachments 
are installed at the ends of these tracks. 

This house is being operated at present 
with the assistance of two Mercury trucks 
and 150 trailers and is being used for 
both in and outbound 1. c. J. business. 
Outbound traffic is being received from 
one side where a 40-foot concrete drive- 
way is provided along the house, reached 
from both Third and Sixth streets. In- 
bound freight is sorted and delivered on 
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1 Fig. 3. — Detail of expansion joint in house. 
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Se The automatic train control system of se is 1 e 
beats): the Indiana Equipment Corporation iss ou “No. Pcie p rts are : 

oe of the ramp or direct contact type. It exegpht the shoe rollers t 

Pe, was designed and developed by C. F. « 

Panera —'* Shadle, formerly signal and efficiency 


engineer for the Cincinnati Indianapo- 
lis & Western Railroad. : 5 
The essential parts of the device con- 
ni sist of a wayside ramp, a contact shoe I 
nie having a roller contact, a neutral ‘con- 80 feet ae awe 
ge Mya 9 trol relay, an electro-pneumatic valve, — 20 foot lengths 
F an automatic air brake valve, and a 3/8 inch between i 2) 
speed controller. Important features o tions are Sone pa with slip bond 
the system are the ‘provisions: to d 
ferentiate between permissive anc ab-— 
solute stop and stay signals, selective 
braking for high and low speeds, the ramp . 
circuit controller, the provision for ad- 3 
vance locking of “switches, and the od of rail. ~ 


sawat 
6 in, 
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pedestals of sufficient height to bring 
_ the contact surface 5 5/8 inches above 
the top of rail. Standard insulating 
_ fibre is piaced between the ramp angle 
__ and the pedestal and tie plates are re- 
_ quired on all ties the full length of the 
ramp. 
_ The incline both at the receiving and 
leaving ends changes elevation at the 
rate of 3/16 inch per foot of length. 
Both inclined sections are 20 feet in 
length and the level section 40 feet. 
_ The ends are turned down and protected 
_ from damage by- dragging objects by 
i§ heavy oak blocks. 
_ The ramps are connected into and are 
- controiled by the existing track circuits 
and control circuits of the signal system, 
_ The contact rollers on the shoe are so 
' designed as to permit a two-inch la- 
teral displacement of the ramp before 
* contact is lost, but a ramp circuit switch 
is provided to open in case the ramp 
' is moved out of alignment 1/4 ~inch, 
either vertically or horizontally, relative 
' to the running rail. This circuit con- 
troller is made with four contacts so 
- that it is certain to open the circuit, 
and transfer the indication to the pre- 
ceding signal no matter which direction 
_ the ramp moves. 


ry 
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The contact shoe. 
' ‘The contact shoe is located either on 
the front or rear truck of the locomotive 
tender, to which it is attached hy a 
bracket especially designed to suit the 
type of truck in service. The cast steel 
_housing supports and partially encloses 
two cast steel contact rollers. These 
rollers have large 3/4-inch corrugations, 
' which ride both edges of the ramp 
-angle.. They are so arranged in the 
' housing that the rear roller is 3/8-inch 
lower than the front one and therefore 
engages the ramp first. This greatly 
' reduces. the shock,of contact as the rear 
- roller on. making: the contact causes 
_ compression on the..rear spring against 
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the 3-inch hollow stem, The wear on 
hoth ramp and roller contact is reduced 
to a minimum, as the rollers are moun- 
ted on non-freeze bronze bushed bear- 
ings which insures a rolling and not a 
sliding contact. 

The interior roller frame is suspended 
by a 3-inch hollow steel tube having 
3/8 inch walls. The hollow stem is 
supported at its upper end by means of 
a hub bearing and guide. Inside’ the 
stem a 20-pound coiled spring is placed 
to act as a buffer, absorb the shock of 
contact, and to stop the upward move- 
nent of shoe and stem. The weight of 
the shoe is 65 pounds, and the spring 
is compressed only one inch when 
the shoe is down. The rise of the 
shoe in service is from 3/8 inch to 
2 inches, but provision is made for a 
3-inch movement in order to give suf- 
ficient clearance for any contingency. 
Vhe guides have 1/4-inch lateral move- 
ment to prevent binding of the shoe 
which is altacked to the stem by means 
of a one-inch steel pin passing through 
a slotteé hole in the shoe housing. 

The shoe is suspended by two 1/2- 
inch steel rods which are designed for 
safety and to permit adjustment. These 
rods are provided with and rest on 
coiled springs to assist in absorbing 
shock,. especially in case the shoe drags 
through ballast or snow, and to stop the 
downward movement of the shoe. Just 
above the rollers there is a heavy hori- 
zontal spring in two parts, one in front 
and one in the rear of the hollow stem 
to absorb horizontal shock. In service 
the shoe was a number of times dragged 
through long stretches of newly un- 
loaded rock ballast without appreciable 
wear and with no damage either to the 
shoe or its supporting bracket. In near- 
ly a year’s, service in a test installation 
no parts were lost or found loose, no 
rollers were replaced, and no adjust- 
ments made. ee 

At the upper end-of the stem is a.con- | 
tact plate, fully -insulated,.for the pur-. 
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Fig. 5. — Elevations of contact shoe, type B, showing section through upper plunger and circuit breaker, 


i. 


) Fig. 4. — Plan and elevation of end section of ramip, Indiana equipment corporation automatic train control. 
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pose of making and breaking circuits. 
The wiring is brought from engine con- 
trol and relay board through Crouse- 
Hinds condulet and connecting plug. 

Since this article was prepared it has 
occurred to Mr. Shadle that it is unde- 
sirable to require a part weighing as 
much as the shoe does to be lifted and 
dropped at every ramp. He therefore 
has worked out an improved design 
which permits the shoe to remain sta- 
‘tionary and only the contact rollers, the 
frame which supports them and the cir- 
cuit breaker are movable. This shoe, 
known as type B, is shown in the fig- 
ure 5. The frame holding the contact 
rollers is pivoted above the rollers and 
extends upward above the pivot point 
as an arm to which are attached two 
plungers. The lower plunger is equip- 
ped with a stiff coil spring to absorb 
the shock of contact and to hold the 
contact rollers lightly against the ramp. 
The upper plunger, also equipped with 
a spring, moves the circuit breaker to 
make or break the contacts at 99 and 
100 as in the earlier type of shoe. Re- 
ference to the illustrations will clearly 
show the action of this device. The 
contact rollers are fitted with vanes, 
- which causes them to rotate on the Hyatt 
roller bearings with which they are 
fitted, while the engine is in motion. 
They are therefore already turning when 
they come in contact with the ramp, pre- 
venting any tendency to slide at the 
instant of first contact. 


Engine control and relay board. 


The engine control and relay board 
consists of Celeron board, 15 inches by 
20 inches, on which is mounted one 
wall type Hall neutral relay having 
gauze to graphite contacts, except the 
pick up points which are graphite to 
graphite both front and back. A sealed 
moulded glass cover encloses all parts. 


A heavy compression spring is applied to. 


the movable contacts to prevent vibra- 
tion, to hold relay in open relation, to 


prevent wear of contacts by vibration, 
and to insure quick release of all mo- 
vable contacts when relay is de-ener- 
gized. This relay, which is the only 
one in the system, is similar to the selec- 
tive type, but is made up of two separate 
and independent contact movements. 
One section (A) is the pick up and indi- 
cating section; the other (B) is the brake 
control section. The contacts are in 
multiple to insure good contact and re- 
duce resistance. 

The control circuits leave the board 
through a specially designed polarized 
plug and receptacle. This is done so 
that in case of trouble it is not necessary 
tc attempt repairs with the possibility 
of improper connections for the engine 
circuits. All that is necessary is to re- 
move the board from the cast iron hous- 
ing in which it is secured, and substitute 
another for it. As the new board cannot 
be applied unless the plug is placed in 
its proper receptacle there is no pos- 
sibility of improper connections being 
made. ; 


Magnet valves. 


The Westinghouse magnet valves used 
in the H. L. switch control are adapted 
to the most severe service conditions, 
and require infrequent repairs or re- 
newals. This type of valve was selected 
after severe tests, and experience had 
shown it to be most suitable for the pe- 
culiar conditions which obtain in loco- 
motive service. The air ports are larger 
than those in the commonly used signal 
magnet valve and the speed of pick up 
and release is greater. The armatures 
are separate from the valve stem and 
both can be quickly and easily removed 
and replaced. The magnet winding can 
be removed and replaced without re- 
moving the valve body. Due to the im- 
proved construction of stem and armature 
these parts do not wear from vibration 
as is the case with the signal type of 
magnet valve when applied on a loco- 
motive. Furthermore there is no trouble 


if 


anne “att elim pasa Sing + 


ee ys el GEER re BE 


experienced from sticking, or foreign 
matter reaching the valve stem or ar- 
mature as the top is sealed. Oil or grit 
which may reach the valve readily 


passes out through the two large exhaust 


ports. 


Fig. 6. — Contact shoe, type A, as installed 
in service, Indiana equipment corporation 
automatic train control. 


The valve (C1), shown in the diagram 
of the engine circuits and piping (fig- 
ure 1), is complete with a movement of 
one inch as used on the H. L. equipment. 
The valve (C2), also shown in the dia- 
gram, does not have either air cylinder 
or circuit breaker. The air ports in 
these valves are larger than those of the 
signal type and the pick up and release 
action is much quicker. The two valves 
are mounted side by side in a metal box 
under seal to prevent their being tam- 
pered with. The figure 10 shows the 
construction and mechanism of valve 
(C1). Valve (C2) isa duplicate of (C1) 
except it does not have the 4 nel cylinder 
and circuit breaker. 
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Automatic brake valve. 


The object of this valve is to accom- 
plish a gradual reduction of train line 
pressure and the valve is equipped with 
a differential piston which insures a brake 
application regardless of the train line 
pressure. The air equipment of this train 
control system is designed so as to be in 
parallel with the E. T. or other type of 
brake equipment on ithe engine, and in 
action produces the same effect as a pro- 
perly made hand operation through the 
engineman’s brake valve. When the re- 
quired brake pipe reduction has been 
made the valve moves to lap position 
to hold the brakes until released in the 
usual manner by the engineman. The 
valve does not in any manner prevent 
the engineman from operating the bra- 
kes in the ordinary way nor does it take 
the control of the train out of his hands. 
Should he make a slight service appli- 
cation the automatic valve completes the 
operation. Should the engineman fail 
to obey a signal indication the automatic 
valve makes a service brake application, 
but does not prevent him from making a 
further reduction, or an emergency ap- 
plication, should he choose to do so. He 
can also move ;his brake valve to hold 
position and recharge the train line 
without interference from the automatic 
brake valve. 


As willibe noted by reference to the 
illustration, the valve is designed along 
lines which are similar to the construction 
of the triple valve. It is necessary that 
it be manufactured of the same high 
grade materials and with the same pre- 
cision of workmanship as all air brake 
control valves. 

The valve as it is illustrated is shown 
in charging or running position. In 
this position it is set up for high speed 
running, and to maintain train pressure 
in the brake system. Feed valve. air 
pressure from the (B6) feed yalve to the, 
engineman’s automatic brake. valve, for 
the purpose of maintaining air pressure 


in the train line and equalizing reser- 
voir, is admitted through port (C) and 
passes to the engineman’s automatic 
valve through port (D). In this posi- 


tion ports (GG) are in communication; 
(I), the port leading to the brake-pipe, 
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and (H), the exhaust port to check 
valve (6) sec. (C-D) are lapped. The 
feed valve maintains the air pressure in 
chambers (A) and (B) through the 
pipes (E), (F) and (J), while the pipes 
(G), (G) act as an air relief or exhaust 
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Fig. 7. — Detail of contact shoe, type B, showing plungers, roller contact and frame. 


to atmosphere for any air leakage into 
the application chamber of the distri- 
buting: valve. It will be seen that thé 
pressures in chambers (A) and (N) are 
equal, and because of the greater area 
of chamber (A) the piston (4) will be 
maintained in the position shown, so 
long as there is no reduction in the 
pressure in chamber (A). 


The U-pipe connection. 


It will.be noted that the distributing 
valve release pipe is looped through the 
automatic brake and communicates with 
it when in running position. This con- 
nection is’necessary when the distribut- 
ing valve has a U-pipe connection ap- 


plied between the application chamber 
of the distributing valve and the release 
pipe. In case the U-pipe connection is 
not applied the pipe taps (G) (G) are 
plugged. Many railroads now make this 
U-pipe connection for the purpose of 
relieving the application chamber when 
the engineer’s valve is in running po- 
sition. Thereason is that leakage causés 
a drop in the brake pipe pressure which 
permits sufficient travel of the equaliz- 
ing piston in the distributing valve to 
cause the pressure to build up in the 
driver brake cylinders. This results in 
a pressure between the brake shoes and 
the driving wheels. The braking effect 
is_so slight’as not to be noticeable on 
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the gauge, but it frequently causes a 
heating of the tires sufficient to pro- 
duce enough expansion to cause loose 
tires and’ in some cases the throwing of 
the tires. The U-pipe as applied leads 
this leakage through the release pipe 
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to the engineer’s valve, and exhausts it 
to atmosphere when the valve is in 
running position. 

Keeping this in mind, it will be noted 
that it is necessary to lap the ports 
(G) (G) in the automatic brake valve 
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Train Braking Distance- in Feet - Automatic Service Application — 


Fig..8. — Braking diagram, showing arrangement of distant and home ramps, 


Indiana equipment corporation automatic train control. 
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Fig. 9. — Automatic brake valve in charging and running position, also pressure limiting valve. 


in order to apply the brakes on the lo- 


comotive automatically with the train 
brakes when the engineer’s valve is in 
running position, otherwise the locomo- 
tive brakes will not apply, as the air 
pressure from the application chamber 
would exhaust through the U-pipe to 
atmosphere when the automatic brake 
valve moves into brake application po- 
sition. 

The automatic brake valve is provided 


py 


with two ports for brake pipe reduction. 
One gives a direct connection to the 
brake pipe; the other is from the brake 
pipe through the feed pipe connection 
to the engineer’s automatic valve when 
it is in service or emergency position. 
A cut out cock is placed in the brake 
pipe connection for testing purposes, 
and to provide a cut off in case’ of 
damage to the train control equipment . 
enroute, of such a nature as to make it 
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inoperative. However, should the loco- 
motive leave the terminal with the brake 
pipe connection cut out, the automatic 
brake would function through the feed 
pipe, as no cut out cock is installed in 
the feed. pipe, between the feed pipe 
valve and the engineer’s automatic 
brake valve. When double heading the 
second engine is cut out in the usual 
manner by means of the double heading 
cock. 


Pressure reduction limiting valve. 


The purpose of this valve is to slow 
up the rate of reduction of the pressure 
and to cause a surge of the air in the 
train line, when a brake application is 
made. The limiting valve is quite simi- 
lar in its design and action to that used 
in the distributing valve of the E. T. 
brake equipment. An air expansion 
chamber (M) has been added as well 
as two adjustment nuts which permit 
positive adjustment. -These modifica- 
tions slow up the pop action and give 
a slow start and stop of the exhaust. 
The fundamental idea back of this device 
is that by causing an intermittent flow 
of the exhaust in the first few instants, 
succeeding the movement of the valve 
to cause a brake application, the rush of 
the air to the exhaust ports will be stop- 
ped and a surge created which will be 
immediately felt throughout_the entire 
train line. The result of this surge of 
the air is two fold, the brakes apply 
more nearly at the same time through- 
out the length of the train, and the brake 
application is made smoothly without 
jar to the train or bucking action. The 
effect of a 25-pound train line reduction 
is transmitted to the rear of a 100-car 
train in about 25 seconds instead of three 
to 31/2 minutes in the ordinary braking 
operation and the brakes apply on the 
-last car in about 55 seconds. Further- 
more there is no jar or shock perceptible 
at the rear of the train from such appli- 
cation. 


The rate of reduction of the train line 
pressure depends on the adjustment made 
by means of a hand operated wheel 
which controls the travel of piston (5). 
Whatever the adjustment, at the start of 
the brake pipe reduction for either high 
or low speed braking the exhaust is gra- 
dual and intermittent. The slow release 
of piston (5) compels an exhaust first 
through the choke or restricted port in 
check valve, after which the check valve 
comes to full opening slowly. 

The automatic brake valve is under 
control of electro-pneumatic valve (C1), 
both for maintaining the running and 
charging position, and for the brake ap- 
plication position. The release of magnet 
valve (C2) alone will not cause a brake 
application. The release of this valve 
simultaneously with (C1) gives a much 
quicker service application. 


Speed controller. 


The speed controller is housed in a 
steel casting and is preferably located on 
the end of the axle of the pony truck 
wheel. The speed controller can be ad- 
justed to any speed, and while it is not 
sensitive it is very positive in its action. 
Tests have shown that the arms which 
operate the switches do not begin to 
move until the speed reaches the limit 
for which they are set when they make 
the full movement necessary to open the 
switches. Conversely they remain in the 
outer position until the speed has been 
reduced to the predetermined limit, The 
reason for this action is that the weight 
on the outer end of the arm lies inside 
of the center line of the pin around 
which the arm rotates. 


Release or holding circuit switch _ 
on engineer’s automatic brake valve. 


The purpose of this switch is to enable 
the engineer to release brakes, after pas- 
sing a ramp indicating caution or stop, 
as soon as the speed has been reduced 
to the predetermined limit. It also per- 
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Fig. 10. — Section of electric-pneumatic valve, C,, 
Indiana equipment corporation automatic train control. 


Fig. 11. — Train speed controller, 
Indiana equipment corporation automatic 
train control. 
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Fig. 12. — Train speed controller, showing closed position. Dotted lines show open position. 
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Absolute stop and sey Sonali 
This feature of the device, which is 


_ positive in its action, and which tests 


have proved is reliable, makes it impos- 
sible for a train to pass an absolute stop 
and stay signal, An advance ramp is 
located at braking distance from the 
signal, and will bring the train down > 
to low speed. Should an attempt be 


made to pass the home ramp while the — 


signal indicates stop, a quick action serv- 
ice application, which is out of the con-— 
trol of the engineer, will follow. Should 
it be necessary to have a train pass over 
such a ramp this can be done at slow 
speed, but it is necessary that the fireman 
hold a circuit controller, which is part 
of the ramp, in open.relation during the 
time the shoe is in contact with the 
ramp. At the same time the engineman 
must hold the engineer’s automatic brake 
valve in holding or lap position. Where 
this device is installed it will be possible 
to do away with derails at interlocking 
plants, in which case the same protection 
to the cross line is provided as with 
derails. 


Continuous mutual track 
and train control. ; 


All switches are provided with switch 
and lock movement, with an electric: 
lock similar to those used on remote 
controlled switches. This lock is con- 
trolled from the first or second block 
in advance, as desired, by the entrance 
of the train in the block. Advance 
locking may also be provided at inter-_ 
locking plants and telegraph block sig- 
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Shdwdort (405) Gon 0 
nect magnet valve (C1) of the low. hem 
brake control and magnet (C2) of tl 
battery. The maintainir 
stick circuit is pitetpineel from positive 
battery through circuit breaker (100) 
‘on shoe, conductor (101) and switch 
(102) to common battery eee tee = 
magnet coil, 

When ithe shoe contacts with ant ener- 
gized ramp at a clear signal the arcane 


of the relay picks up and closes circuit — 
to (B) which picks up and closes the “4 
circuit through (103) and (105) to 
magnet (C1) in the electro pneumatic — 

valve. The circuit is completed through — 
the circuit breaker (K) and conductors” 

(107) and (110) which lights the green 
light to indicate clear. Atthe same time nf 
the circuit is closed through relay — 
switch (104) conductor (106) and the 
winding of magnet (C2) to common — 
battery. It will be noted when the shoe 
rises, on contact with a ramp, that con-— 
tact is made at circuit breaker (99) oa 
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fore contact is broken at (100), and 
conversely as the shoe rolls off the ramp 
eontact is made at (100) before it is 
broken at (99). 


Effect of a caution signal 


When the signal indicates caution 
the ramp is de-energized, no electric 


lig. 43. — Engine control and relay board, showing cover 
) Opened, Indiana equipment corporation automatic train 
) control. 


eurrent the back contact (104) of 
relay (B). 

If the speed of the train exceeds the 
predetermined low speed, the low speed 
control arm in speed controller is in 
open position, and circuit (110), (107) 
and circuit breaker (K) as well as the 
electro-pneumatic valve magnet (C1) are 
_de-energized and release the air pres- 
sure maintaining valve which drops and 
shuts off the supply through pipe (E). 
At the same time pipe (F) is vented, 


thereby reducing the pressure in cham- 
is transmitted to the shoe, and the pick 
up (A) section of the relay remains in 
open circuit. The (B) section is de- 
energized, opens and remains in open 
relation, and the maintaining brake cir- 
cuit is transferred to the speed con- 
troller.’ The green light is extinguished 


Fig. 144. — Relay box-locked, Indiana equipment 


corporation automatic train control. 


and the yellow lamp is lighted through 
her (A) of the automatic brake valve. 
This reduced pressure also releases the 
cylinder operating circuit breaker (K) 
which opens circuit (170). 

The’ complete exhaustion of pressure 
in chamber (A) permits the pressure in 
chamber (N) (train line pressure) to 
force piston (4) to the left. This moye- 
ment of the piston shifts the slide 
valve with it, lapping the ports (GG), 
which cuts off communication: through 


— 634 — 


the distributing valve release pipe. Port 
(1) communicates with ports (H) and 
(D) through the slot in the slide valve 
and exhausts the brake pipe through (H) 
into chamber (M) of the limiting valve. 
(H) vents to adjustable chokes through 
check valve (6). The first expansion 
of the exhausting air is in chamber (M) 
and also into small expansion chamber 
(M1), thence to atmosphere through a 
pressure limiting device which is not 
shown in the illustration. 

The air pressure in chamber (N) 
through (C) holds piston (4) to the left, 
which is brake application and holding 
position, as the feed valve pressure is 
blanked off in chamber (N) by the slide 
valve which connects (D) and (1) but 
blanks (D) off from chamber (N). The 
piston will remain in this position until 
the low speed limit has been reached, 
when, if the engineer is prepared to do 
so, he may release the brakes, recharge 
the train line and proceed within the 
speed limit by operating the engineer’s 
valve in the usual manner. However, 
if the speed is increased to exceed the 
limit the low speed controller will again 
open and a second application result. 
This condition continues until a clear 
ramp is reached when the control is re- 
turned to relay (B) and the system is 
set up for full speed. 

If a de-energized ramp is passed at 
full speed the maintaining circuit is bro- 
ken at (100) and as both high and low 
speed control circuits are open both 
magnet valves (Ci) and (C2) will be 
thrown into open circuits and a quick 
service application will result. When 


only magnet (C1) is in open circuit a_ 


more moderate application of the brakes 
is made as the reduction of pressure in 
the train line is slower. 

If the train, moving within the speed 
limit, passes over a de-energized ramp 
- and the engineer holds the engineer’s 
valve in holding or lap position the cir- 
cuit is completed_through (99), (H), the 
back point of relay, (A) and conduc- 


tor (H-1), through engineer’s valve 
switch, conductor (111) and magnetic — 
valves (C1) and (C2). As soon as the — 
ramp is passed the control is again trans- _ 
ferred to the speed controller as relay (B) ~ 
is de-energized and will remain so until ~ 
a clear ramp is reached, 


Tests. 


; 
i 
A test installation of this device has 
been in service on the Cleveland Cincin- 
nati Chicago & St. Louis Ry. at Avon, ~ 
Ind., about 10 miles out of Indianapolis, | 
Both"Mikado and Pacific types of loco- — 
motives were equipped. In the tests 
with the Pacific locomotive speeds vary- 
ing from 35 to 75 miles per hour were 
attained at the time the ramp was pas- — 
sed. The train consisted of six passen- 
ger cars weighing a total of 637 tons. 
At the speed of 35 miles per hour and 
with a reduction of 25 pounds the train 
was stopped in t 820 feet in 30 seconds, 
At the 75-mile speed and the same air — 
reduction the train stopped in 6 630 feet ; 
in one minute 30 seconds. In both 
these cases the throttle remained wide 
open and the brakes were not applied 
on the engine. In both cases only the 
low speed brake action was permitted. — 
The train was moving down grade. = 
In other tests the throttle was eased 
off and the engine brakes applied auto- 
matically with the train brakes. At 
68 miles per hour, with a 25 pound air 
reduction the train was stopped in 
4030 feet in one minute four seconds. 


With a Mikado engine, double heading 
on a train of 101 cars, the brake action 
was surprisingly smooth and no jar or — 
buckling action of the train could be 
observed. Brake pipe reductions of from 
8 to 25 pounds were made in 15 to 
25 seconds and the brake was applied 
on the rear of ihe train in 55 seconds. — 
This test was also made on a descending 
grade; the total weight of, the train was — 
4 300 tons; ‘the brakes on three cars were — 
cut out so: that only 97 cars, were ef- 
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fective for braking. Later a standing 
test showed a reduction in the train 


line of seven pounds per minute from 
a pressure of 50 pounds. 


- [.686. 293.2 (.42) } 


Increasing the mobility of f freight rolling-stock. 


Figs. 1 to 5, pp. 639 to 651. 


(From The Railway Gazette.) 


One of the most difficult problems in 
connection with the working of railway 
freight traffic is that of ensuring the 


maximum user of wagon stock. The dif- 


ficulty is not, of course, appreciable when 


‘” trade slackness reduces the amount of 
railway traffic offering, but in times of 


heavy loadings the necessity arises. for 
the most effective methods of distribu- 
tion and control to be exercised. At any 
time, however, best results can only be 
Secured under a scheme of intensive su- 


_ pervision, as empty wagon movement 


cannot be eliminated and must therefore 


be kept constantly under review. Apart 
* from special demands, the rolling-stock 
| problem will, indeed, always be difficult, 
' because certain localities will continue 


to « make » more empties than they can 
profitably utilise, and others will always 
be short of their requirements if they 


‘ have to rely solely upon the vehicles they 
' « make » for their own use. 


In the past, three obstacles have inter- 
fered with the arrangement of a more 


‘efficient system of rolling-stock distribu- 


tion, and while to-day, under the London 
& North Eastern scheme, with which 
this article is specifically concerned, two 
have been swept away, there still remains 
the great obstacle presented by the exist- 
ence of such a large number of privately- 
owned wagons. It is considered by 


_Many experienced railwaymen that a 


great opportunity was lost when the pro- 
Visions of the Railways Bill, with regard 
_ to the acquisition of the private owners’ 


wagons, were not carried out. Be that 
as it may, these wagons, over which the 
railway companies can exercise no ju- 
risdiction beyond a certain point, involve 
by their very existence many operating 
disadvantages and consequent expense 
that would be eradicated entirely if all 
wagons were railway owned. 


Difficulties in the past. 


' The two obstacles swept away are: 
1° the lack of fully delegated responsibi- 
lity — down to the individual station — 
with regard to the control and distribu- 
tion of stock, and 2° the tendency on the 
part of station-masters, goods agents and 
others to requisition more stock than 
was really required for the traffic on 
hand or in sight. There can be little 
doubt that in pre-war days the impor- 
tance of the railway wagon was not ap- 
preciated adequately. ‘Traders regarded 
wagons more as « warehouses on wheels » 
than as a medium of conveyance, and it 
is futile to deny that in those days the 
railway departments responsible were 
for certain obvious reasons not too insis- 
tent in their demands for rapid clear- 
ance. For this and other reasons it was 
not unusual for station-masters and goods 
stations to form an exaggerated estimate 
as to their rolling-stock requirements, 
and while in times of. light traffic this 
did not present any difficulty, it was far 
otherwise when traffic “was” heavy. 
Even in the former case, the supply ‘of 
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F bein saws fan remove eau Hot req r- 
=. ed. Under the new conditions or, | 
; any rate, under those obtaining on. the 
London & North Eastern system, the 
freight rolling-stock Controller, th roug. 
the “medium of the excellent telephon 
system, has the advantage of being ab 
at any time to ascertain the precise po 
3s tion in each of the 24 superintendents’ 
cee as districts. This enables him readily to offices djtraudea to. 
make adjustments, based upon accurate ments, 

knowledge as to the conditions, that For ee of reference and to. 
- would be impossible if he had not this 

reliable means of ascertaining the de- — 
mands and the sources of supply. The 7. 
organisation is outlined later, but it may — companies Saath Paes: he rolling-sto 


it oes here be remarked that the wagon . .con- control and distribution. i 
CLASS OF STOCK: wnt oi ee ais Ponies ian dne % q 
A Great Central Railway : ; a . eo eye. or : P 
: Coaching stock, fish vans, goods brakes use cpio: See ee ees Superintendent ofthe lines). 
Locomotive coal wagons v.04 3.) Sask y) se en Ore) stash SLONeS] superintendent: <i ; 
HRefrigerator vans 5 °°.) ‘asta: <pys a) mereka eee Dara District traffic manager. ; a 
All-other stock: 1g giaty ah hw .nP eis ROE sae eee x i 
Great Northern Railway : Ru . 
2. Main line corridor stock . . 2... 1... ee 
. Refrigerator cars. . . . pas at 2 Tt RS ale ‘The 


Locomotive coal wagons aha waaene for collieviaat ‘placed at ap Tae 
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; CLass OF sTocK, 
North British Railway : 
Coaching stock, goods and mineral wagons 
Sheets and ropes . 


Great Eastern Railway : 
Coaching stovk and fish vans . 


Locomotive coal wagons 
All other stock 


Great North of Scotland ee i 
Goods and cattle wagons, sheets and ropes 
Locomotive coal wagons 


North Eastern Railway : 


It will be seen from this list that there 
was a wide diversity of practice between 
the companies in regard to their methods. 
Obviously, such divergent methods could 
not be continued under any scheme of 
unified working, and this was recognised 
long before the actual amalgamation 
took place. As early as October 1921, a 
meeting of rolling-stock controllers’ and 
of goods managers’ representatives of the 
Eastern Group companies was held to 
consider the possibility of improving the 
working by the introduction of a system 
of centralised control. The result was 
that two men, one from the North East- 
ern Railway and the other from the Great 
Central, were delegated to conduct an 
inquiry on all parts of the system. 


Advantages of centralising 
responsibility for rolling-stock work. 


The report on this inquiry was pres- 
ented in May 1922, and stated inter alia 
that, in order to achieve best results, 
similar methods must be _ followed 
throughout the group. The report added 
that the principal advantages attendant 
on the concentration of responsibility 
for the control and distribution of wa- 
gons were.as follows : 


Goods brakes, also fitted covered vans durnip feaibs season. 


Passenger stock, fish vaus and Bet even: : 
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CONTROLLED BY 


Operating superintendent. 
Goods manager. 


Superintendent of operation (A). 
Superintendent of operation (B). 
Chief mechanical engineer. 

- Commercial superintendent. 


Goods manager. 
Stores superintendent 
Superintendent. 


All coaching stock, goods and rican’ wagons, including 
locomotive coal wagons, goods brakes, sheets and ropes 


General superintendent. 


1° All other things being equal, a fair 
share of suitable wagons would be sup- 
plied against every demand, irrespective 
of geographical considerations; 

2° Uniformity of effort would be di- 
rected to the working‘and turnover of 
stock; 

3° A more flexible wagon supply to 
meet seasonal demands would be assured; 

4° Concentration of stock required for 
specific traffics would be possible; 

5° Increase in the mobility of wagons 
with a consequent increase in the use of 
stock should result; 

6° Saving of empty wagon-miles; 

7° Saving of shunting power in mar- 
shalling yards and at stations should 
ensue; 

8° Reduction in the supervisory, cler- 
ical and number-taking expenditure 
should result; 

9° A smaller capital expenditure in 
wagon stock should be involved. 


A meeting of the Goods Managers and 
Superintendents of the Eastern Group 
companies in June 1922, considered this 
report, and it was unanimously recom- 
mended that a scheme of centralised 
wagon control should be introduced. A 
minute was also agreed that any arran- 
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gements which enabled the total stock 
owned by the Eastern Group to be con- 
trolled and distributed by a central au- 
thority, and which co-ordinated all 
efforts in the general interest, must have 
a great advantage over the system of 
many different controls. It was also 
recommended that the responsibility for 
the control, distribution and use of stock 
should be delegated to the operating de- 
partment, and it was laid down that roll- 
ing-stock should be divided into two 
sections only for distribution purposes, 
ulse 


1° Coaching stock, including horse 
boxes, hounds vans, prize cattle vans, 
milk and parcel vans and carriage trucks; 

2° All other stock not used exclusively 
for passenger traffic service, including 
refrigerator vans, fish vans, goods brakes, 
also sheets and ropes, excepting only 
engineers’ wagons, 


Thus it was decided that the actual 
-control and distribution of goods and mi- 
neral train plant should not be associated 
with the control of purely coaching stock. 


Inauguration of central control. 


The central wagon control office at 
York was brought into operation on 7 May 
1923, and on the first of that month 
Mr. C. M. Jenkin Jones, freight rolling- 
stock Controller (and also now superin- 
tendent of the North Eastern Area) Lon- 
don & North Eastern Railway, issued a 
circular advising all concerned that, on 
and from 7 May 1923, all goods and mi- 
neral wagons, sheets and ropes lettered 
GG, Go. GON. Go N. Or Sastre. 
N. B. or N. E., would be treated as the 
common stock of the London & North 
Eastern Railway Company, and be avail- 
able for indiscriminate use, subject to 
the instructions contained in pamphlets 
issued to those concerned. In the cir- 
cular it was explained that it was essen- 
tial for everything possible to be done 
to obtain the maximum use out of the 


available rolling-stock, as any apprecia- 
ble improvement could only come through 
the combined efforts of those engaged in 
the handling of wagons, sheets and ropes. 
The circular proceeded to point out that 
as anything done to increase the move- 
ment and the average load of wagons 
would augment the available supply of 
empty wagons, it was essential that all 
concerned should give constant attention 
to the following points : 


« 1° Watch every wagon; 

« 2° Keep wagons moving; 

« 3° If you cannot keep wagons moy- 
ing tell someone who can; 

« 4° Deal as promptly with empty as 
with loaded wagons; 

« 5° Avoid delay to wagons at sta- 
tions, yards, sidings and works; 

« 6° See no delay occurs in advising 
arrival of wagons and confirming ad- 
vices. This may be done verbally, by 
messenger, or telephone, or by telegraph 
or post. Send a second advice if no 
response within 24 hours; 

« 7° Increase average wagon load; 

« 8° Increase average miles travelled 
daily; 

« 9° Improve distribution by furnish- 
ing accurate wagon reports; 

« 10° Co-operate unselfishly in carry- 
ing out instructions; 

« 11° Call immediate attention to delay 
to wagons in the possession of other de- 
partments, > 


It should here be emphasised, as will 
subsequently be explained, that the cen- 
tral wagon control office was not esta- 
blished to handle all the distribution 
arrangements, but merely to control them 
in the interests of the working of the 
line as a whole. It was accordingly ne- 
cessary to arrange for localised supervi- 
sion to deal with the distribution in the 
various areas, and it is largely upon the 
efficiency of the arrangements made by 
the District Superintendents and their 
wagon control offices, together with 
adequate transportation facilities, that 
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‘the successful operation: of the scheme . 
depends. wet oT Pe 


Central wagon control office. 


The central wagon control office is 
located on the third floor of the general . 
offices at York, and is arranged as shown. 
in the diagram given in figure 1. As will 
be seen, the special vehicle section is at 
one end of the room, while the distribu- . 
tion of wagons in the Southern area, 
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Fig. 1. — General arrangements 
of central wagon control office at York. 
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which is divided into the three sections 
| G.C., G. N. and G. E., is conducted from 
i the other. The North Eastern and Scot- 
__ tish areas are located as indicated. All 
_ the correspondence relating to rolling- 
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a 


‘stock ‘matters is concentrated on one 


_ desk, the actual distributors being left 


free to carry out their responsible duties. 
Altogether the central wagon control 
office staff numbers 26. The ordinary 
hours worked are from 10 to 6, but two 
men work late each evening to cover 
needs, these men taking duty from 2 p.m, 
to 9.30 p.m. In addition to the. staff 
indicated above, there are nine female 
clerks engaged in the traffic statistics 


_office in collating figures in connection 


with rolling-stock contro] and distribu- 
tion, and reference will subsequently be 
made to some of these statistics. The 
telephonic facilities in operation are in- 
dicated in figure 2. 


BURNTISLAND | of 


AEG PR 
S\. 
GLAsGow EXINDURS Nh 
a 
eS, 
\ 
1 
YY 
aN 
WEWCASTLE 
UNDERLANG 
VEST HARTLEPOOL 
OARLINGTO} }IODLESBROUGH : 
\ 
RAL IN CONTROL. 
LEEDSIG.N. ; 

LEEDS Ine) a 
MANCHESTER DONCASTER Seber 
NOTTINGHAM } 
GRANTHAM Se ene 

CAMBRIDGE al 
Ipswick 
MARYLEBONE RATFORD- ¢ 


Fig. 2. — Telephone circuits in operation. 


Classification of freight rolling-stock. 


In a further. circular issued on 3 May, 
the different types of wagons in general 
use on the London & North Eastern Rail- 
way were classified as shown below, and 
it was explained that the code word ap- 
plicable to each class of wagon should 
be used in all telegraphic or telephonic 
messages. - is} 


“Plate ie mae . e a es et: ke 


Cove “iy 


Epes or pipe fi fitted. a aie Fen : 


Brake or pipe fitted... ..... TRAFIT . 
= Bruit 4 ay pegiy PR eh FRUIT . 
Perishable and meat ae ue PERISH . 


Tusulated 5.0 eee eee. eee NI eee 


i Cosas wagons steudeade es 
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Refrigerator .......... REFRIG . Covered ‘wagons painted 
Bolster : rhc x ; 4 ¥ ; sae re 
Single." Geet pee ee SENCHLES Ib + 
Twit: ins tee he ce EEG in co een 
Doubles." we ae ee DOUBLE. ‘Fitted ‘with two fixed holsters. is Ue ee a 
é 2 : =x a ae 4 a ¥ ‘. 
or and covered. 3S, ae FISH . 3. Lodane « Fish ”. Cy ye, ee ak ry = 4 
Cattle : ; ‘ _ oy a 2 he a ee oe 
Sie Ordinary, (eleanve.4. 2 seo fn NEE Xone em Fitteds y 
SE _ Brake or pipe fitted. . . . .. MEXEIT .. Fitted with automatic brake or pipe. ’ 
=. Dirty............. MEXDY.. Fitted or unfitted which req ire cleansing. 
The scheme in essentials. aes 3° A similar daily report to be submit- a 


ted not later than 
The scheme eventually adopted — and wagon control o 


kia get the one now successfully working on the Superintendent; 

«London & North Eastern Railway may 4° Similar at ae ie eal 
be indicated under six heads : : superintendent to be sent to. 

as: 1° Public notices to be posted request- control office not later than | 

aes _ ing traders to order wagons not later than 5° Issue of necessary it 


12 noon on the day before they are re- the central control office to 
quired for loading; apt later then 6 De 
ck v 


a 2° Wagon. report to be made out at 
; noon each day by every station to a 
riic oh wagon control office showing inward 
oa se tthe at loaded wagons on hand, empty wagons 
required for next day’s loading, available _ 
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As the work had been entrusted to the 
operating department, it was obvious that 
the necessary localised supervision could 
_best. be. achieved through the district 
superintendents, and accordingly a spe- 
cial rolling-stock section was established 
in each of the 24 district offices. Even 
this did not carry down the organisation 
as far as was necessary, as it was con- 
sidered a matter of most urgent impor- 
tance to have the wagon position at the 
various stations constantly under scru- 
tiny. To attain this end wagon control 
offices, somewhat on the lines of the old 
North British, North Eastern and Great 
Eastern schemes, were introduced at 120 
convenient stations, these being respon- 
sible for the stock position in: specified 
areas and also for correlating and syn- 
chronising the information supplied by 
the stations. From this it will be seen 
that there is a clear chain of communi- 
cation from the individual station to the 
central wagon contro] office — the sta- 
tion reports to the wagon control office, 
which carries on the information to the 
district superintendent’s control section, 
and the latter in its turn, after summar- 
ising the information and making neces- 
sary adjustments, reports to the central 
wagon control office at York. 

The district offices and the wagon 
control offices are as shown below, the 
numbers agreeing with those indicated 
on the map in figure 3. 


Returns and their compilation. 


As in all schemes of rolling-stock con- 
trol and distribution, the station or other 
loading point is the natural unit of con- 
trol, and in the preparation of the London 
& North Eastern Railway scheme empha- 
sis was laid upon the importance of hay- 
ing a comprehensive yet simple system 
of returns advancing step by step from 
the stations. It was also necessary to 
ensure uniformity of method, and with 
this end in view pamphlets containing 
instructions relating to the control and 


distribution of rolling-stock were sup- 
plied to the stations, to the wagon con- 
trol offices and to the district superin- 
tendent’s offices. These indicated the . 
steps to be taken at each stage, the 
pamphlet for use at stations detailing the 
general instructions relating to the distri- 
bution and use of wagons, sheets and 
repes. It also contained instructions 
relating to the distribution of specially 
constructed wagons — and mineral wag- 
ons, with which we are not at present 
concerned — and concluded with a list 


“Showing the allocation of ‘districts and 


wagon control offices. 

The real basis of the distribution is the 
daily wagon report, copy of which is 
reproduced in table 1.. This, it will be 
noted, has the prefix « W. R, > and it may 
be added that the control wagon report 
and the superintendent’s wagon report, 
to both of which reference will subse- 
quently be made, are similar to the daily 
wagon report, except that they bear the 
prefixes C. W. R. and S. W. R. respecti- 
vely. On the reverse side of the daily 
wagon report, it is explained that the re- 
port must be sent by telephone, telegraph ~ 
or other means to reach the wagon con- 
trol office or district superintendent con- 
cerned not later than 1 p. m. each day, 
and that any class of wagon required or 
available, not specifically provided for 
in the report (excluding specially con- 
structed and mineral wagons) should be 
inserted in the spaces provided. Where 
specific types of a particular class of 
wagon are required, it is necessary that 
this should be shown, e. g., in the case 
of low wagons, if drop sides are wanted, 
this must be indicated in the « Remarks » - 
column, or, in the case of « Mexfit » 
wagons, if vacuum brake wagons are re- 
quired, this must be shown. 

Towards the bottom-of the form is a 


section headed « Foreign non common 


user wagons », and, where it is not pos- 
sible to load such wagons to or via the 


owning line, or, as far as possible in the — 
homeward direction, any such wagons — 
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District officers pespenisibis 
for distribution of wagons, - 


sheets and ropes. 


ford. 


Divisional superintendent, Strat- 


Divisional superintendent, Nor- 
wich sna 


Divisional superintendent, Cam- 


Divisional superintendent, Ips- 


District, superintendent, 


bridge. 


2 


wich 


lebone. 


chester. 


District superintendent, Mary- 


Man- 


District traffic manager, Don- 


caster. 


by. 


- 


os 
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| District traffic manager, oa 


Taste 2. — List of district offices and wagon control offices. 
Wagon control offices. 


D. S. O. Stratford ..... . 


‘| Wagon 
control 
number 


ame 1 

St. Margarets.:..... <8 2 
Wacksiord ee tii. cate cucagS 3 
D.S. O. Norwich Thorpe. .. . 4 
Lowestoft Central... ..... 6 
Sas On Cambridge. ts a <r « 7 
Wihitemioor + etitaraenr -) 7.0% 8 
Wihittilesear cee 5. ea Sh 
INERT. Cl grees rakes 5 Goats va sts Es 10 
Kine’s bynn Town .*. .: +. 41 
Downhany.e-t abe ss ee sate 12 
Bishops Stortford. ....... 13 
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available must be inserted in the appro- 
priate columns. Wagons, sheets or ropes 
on hand that are not required for imme- 
diate use-must-be shown. spare on the 
report, where it is laid down that stock 
must only be requisitioned or kept on 
hand for loading traffic which is avail- 
able for immediate loading. 

It will be noted that the columns of the 
report each bear the code indication, 
The five columns for figures are headed 
L., R., A., W., S., respectively, the « Re- 
marks » column is coded « R. S. >, and 


each class of wagon bears its-code word 


as indicated~previously. This renders 


it a simple matter for information to be 


telegraphed or telephoned, and saves a 
considerable amount of time that would 
otherwise be required. 

On the receipt of the daily wagon re- 
ports from the stations in its area, the 
wagon control office, after taking any 
necessary action, prepares a summary 
similar to that shown in table 3, which 
refers to Kirkby Stephen. This sum- 
mary, it will be seen, is merely an analy- 
sis of the daily-wagon reports, which 
enables the wagon control office to ascer- 
tain for each class of wagon the total re- 
quired and available, and the number 
wanted additional or*spare. The infor- 
ration from this summary is next passed 
to the control wagon report, which has 
to be despatched to reach the district 
Superintendent not later than 2.30 p. m. 
each day. The control section of the 
district superintendent’s office, as in the 
case of the control wagon office, sum- 
marises the reports in the form shown 
in table 4, and, having made what adjust- 
ments are necessary, concentrates the 


resulting information on the superinten-. 


dent’s wagon report, which is due at the 
central wagon control office not later 
than 3.30 p. m. each day. 

On arriving at the central wagon con- 
trol office, or on information being re- 
ceived there by telephone, as it generally 
is, the information is taken by the ap- 
propriate sections and transferred to sum- 


maries of the superintendent’s. wagon 
reports.. A part. of the North Eastern. 
Area summary-is reproduced in table 5, 
and the Great Eastern summary in table 6. 
On the completion of these summaries it 
is possible for the distributors to ascertain — 
precisely the rolling-stock position all — 
over the system, and by consultations — 
with each other, they are able to make 
adjustments between areas as required. — 
Each section distributor naturally makes — 
adjustments within his area to the best — 
advantage, and, by reason of his familia- 
-rity’ with-the work and. the flow of 
traffic, knows: fairly well at which — 
_ points on other areas he may be able to” 
' obtain stock or dispose of surplus vehi-— 
cles. By 6 p. m. or before, each day, 
orders relating to the distribution are 
being telephoned to all the district super-— 
intendents’ offices, these orders subse- — 
quently being confirmed by telegram in 
the manner shown in the example given 
in table 7. Many instances might be ad- — 
duced to show the extreme utility of this — 
comprehensive scheme of supervision, 
but such elaboration would not carry the ~ 
review any farther. The whole position — 
is this: The information compiled by — 
the various stations is analysed and sifted — 
at the wagon control offices, and on the ~ 
result, adjustments are made in the wag- — 
on control districts. The appropriate — 
form is generally handed to the guard as 
his authority to move wagons and ~ 
empties. (See table 11.) The same pro-— 
cess is repeated in the district superin-— 
tendent’s office, and eventually, on the 
basis of the information summarised in 
the central wagon control office, whict + 
portrays the actual stock position all 
over the system, adjustments are made to- 
meet the fullest requirements in the most 
economical manner. Between 3.30 a 
5 p. m., therefore, it is possible for the 
freight rolling-stock controller to kno 
precisely the points at which stock 
required, and where there is stock a 
~ able, He. is also able, on the basis of th 
; adequate information furnighed,. to 


' 


14 \ ee oe ee ee 
= be gee eet 1 | ie 
2.33) ‘a SS) ee |) le 
ratte ae St 
{ ae en — hth dh ee i 
He te edhe ee ded Tet 
ES a | | ss 


ya Taal eat | 
|e a ER se Lh | 


Leh 


pa 


Fig. 4. — Section of Southern area distribution desk, showing empty wavon flow board. 


On completion of distribution arrangements each day, and when subsequent alterations are made, the empty 
wagon flow board is adjusted, and consequently shows at ali times the true position 


with regard to the orders for empty wagons all over the system. 


to record movements of vehicles. 


Fig. 5. — Specially constructed vehicle distribution section, showing nests of trays for holding 
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range for alternative types of wagons to him to obtain in the absence of such an is 


be supplied where these can fittingly be 
used. In short, he has a grip npon the 
position that it would be impossible for 


effective scheme of recording the move- 
ment of stock. 


TasLe 7. — Telegraphic confirmation of orders and their interpretation. 


TELEGRAM. 


URGE SLEEP SALT West Hartlepool OFIT Wrenthorpe COVFIT Doncaster INS REFRIG Kast 
Goods Yard London GN COMBINE Darlington TRAFIT BOGIH FISH Grimsby 10 COVERED FISH 
Berwick balance FISH with all other empties Hull FUSIL: 


INTERPRETATION. 


Send sleeper and salt wagons West Hartlepool, open fitted Wrenthorpe, covered fitted Doncaster, insu- 
lated and refrigerators East Goods Yard, London GN: combine Darlington 15-ton fitted covered and bogie 
fish Grimsby, 10 other covered fish Berwick, balance fish with all other empties Hull. Clear out all empties 
from your District to-day certain. j 


TELEGRAM. 


DRAGON OHIO 100 LOW HIGH with SLEEP TRAFIT FISH FRUIT GRIMBSY OFIT Wrenthorpe 
ON PLATE York 6 COVFIT Norwich balance COVFIT Temple Mills PERISH Elmswell INS REFRIG 
Victoria Docks TWIN Frodingham SPIDER Nottingham COVANS Cambridge and Kings Cross 20 MEX 
Lynn Am urging MEX March OHIO 10 Trowse SPIDER Ipswich 100 LOW HIGH Whittlesea 50 Withe- 
moor and Norwich 180 Whitemoor told Bishopsgate to reduce Whittlesea order to 150 and Whitemoor 
to 100 and to give special attention to latter. The opens ordered Grimsby are required for loading early 
morning MOSELLE. 


INTERPRETATION. 


The following are wanted for to-morrow’s use. Reply when will be sent. Send on all speed, 100 low 
or high sided with sleeper, 15 tons covered fitted, fruit fish wagons Grimsby, open fitted wagons Wrenthorpe 
GN., plate wagons York, 6 covered fitted wagons Norwich, balance covered fitted wagons Temple Mills, 
perishable wagons Elimswell, insulated and refrigerator wagons Victoria Docks, all twin bolster wagons. 
Frodingham GC. The following told to assist the stations named with the undermentioned.:... Nottingham 
ordinary covered wagons to Cambridge, and Kings Cross 20 cattle wagons to Lynn, I am urging cattle 
wagons to March; out of these send on all speed 10 cattle wagons to Trowse. Told Ipswich to send 100 low 
or high sided wagons to Wittlesea and 50 to Whitemoor, and Norwich to send 180 to Whitemoor. Also 
told Bishopsgate to reduce Whittlesea order to 150 low high and Whitemoor to 100, and to give special 
attention to latter. The open wagons ordered to Grimsby are required for loading early in the morning. 
Give matter special attention. 


quainted from practical experience witht 
the various types of wagons. 

The control is effected on the basis of 
special urgent train messages (see ta- 
ble 8) sent in daily from each station, 
showing specially constructed wagons 
owned by the London & North Easterm 


Control and distribution 
of special wagons. 


Supervision over special wagons is 
exercised from one section of the control 
room. The head of this section, prior 
to the change, was in charge of the out- 


side arrangements for special loads in the 
largest district of the old North Eastern 
system, and it therefore thoroughly ac- 


Railway, received, on hand or forwarded. 
Information from these train messages is 
entered up on cards, and in table 9 a 
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Taste 8. — Urgent train message used in connection with special wagons. 


,/356. 75,000—25-4-23. 


LONDON & NORTH EASTERN RAILWAY. 


URGENT TRAIN MESSAGE. 


Station. 


Return to the Central Wagon Control Office, York, of Specially Constructed Wagons 
owned by the London and North Eastern Railway received, on hand, or forwarded 


Received 


Carrying 
Capacity. 


Tons. 


Wagon 
Number. 


Company 
Lettering. 


Type of 


Wagon. Beem 


Date. 


6. 


If Loaded, 
Forwarded to 


Station & Co. Description 


of Traffic. 
10. 


Weight 
sf bas 175 


+ Insert your Wagon Control Office number as shewn in Appendix « A» to the General Instructions 
in regard to the Distribution of wagons, etc. 


* When wagons are loaded to foreign stations the route should be shewn in Column 7. 


typical card is reproduced showing the 
method of recording the movements of 
20-ton trolley wagon N. E. 78883. ‘The 
tray system is adopted in connection 
with the recording of special vehicle 
movements, two nests of 11 trays (each 
containing 30 spaces) being available for 
the ready laying out of cards and so faci- 
litating their identification. In the fig- 


_ ure 5 we reproduce a general view of the 


_ special wagon section. 


As the tray system would be somewhat 
unwieldy for the recording of informa- 


tion regarding machine wagons, gun- 
_ powder vans, quintuples and other vehi- 
_ ¢les, of which there is a large stock, the 
_€abinet system is adopted for them. 


eed we 


Signature of Agent 


These vehicles, within their respective 
classes, are, of course, interchangeable 
with each other, and so differ from such 
vehicles as trolley wagons, which have to 
be ordered with particulars of dimension. 
It is, therefore, sufficient to keep parti- 
culars of machine wagons and similar 
classes in numerical order in cabinets. 
divided into sections: on hand, spare; 
on hand, required; on hand, inward 
loaded; to arrive, loaded; to arrive, 
spare. 


Terminal wagon user. 


An important return compiled in con- 
nection with the system of freight rolling- 
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TasLE 9. — Typical special vehicle card, recording movements. 


CARRYING} 5, _ : 
CAPACITY | _~° TONS. 


Date. 
1923. 


1 Oct: 78 


So. Shields. 


20 SE. Peters 


So. cdhields 


Grolley Wagon No. .20..C. 78888. 


Loaded 
or 
' Empty. 


oS, iE Peters 5 


Heaton. 
So. Shields. 


26|27 


Will. Quay. 


Carville. 


Will. Quay. 


al y yy) 


Carville. 
Runcorn Dk. 


Remarks, 


Leeds. 
York. 


‘stock distribution on the London & North 
Eastern Railway is entitled « Record of 
the average terminal user » of all railway- 
owned or hired wagons used for traffic 
invoiced through the goods department. 
This return is a monthly statement com- 
piled in the traffic statistics office and 
supplied to the central wagon contro] 
office on the 20™ of the month following 
that with which the figures are concern- 


ed. <A daily record is also prepared in 
the traffic statistics office and this can 


be obtained by the central wagon control — 


office as required. 


Approximately 4000 points send in 
cards daily by the first passenger train 
after 9 a. m., and a copy of one of these 
cards is reproduced in table 10. On the © 
card all railway-owned or hired wagons ~ 
used for traffic invoiced through goods — 


~—- ie » ho 


ie 
4 


et ee 


LE AGED) MBO die be ee ys 


Stock No. 412, 


Control No. 37 


Station or 


(2) 


~ 


On hand at 9a.m. yesterday. . . 


Received since 9a.m. yesterday....... 


Forwarded since 9a.m. yesterday. ..... 


On hand! at‘O'a. m: to-day 2. , Sais Lee 


department are included except the fol- 
lowing : 


1° Cattle wagons required and used 
for live-stock; 

2° Fish wagons required and used for 
fish traffic; 

3° Service wagons used for the con- 
veyance of company’s use traffic or for 
local haulage purposes. 


These cards are summarised by nine 
female clerks in the traffic statistics office 
on to daily records (table 12); later, 
after tabulating the totals by means of 
mechanical appliances at the end of each 
month, the monthly record is compiled. 
A statement for each terminal point in 
district order is passed down to the cen- 
tral wagon control office for its purpose, 
tegether with the monthly summaries in 
district, section and system order. 

These returns are useful as a check 
upon the handling of the wagons at load- 
ing points, and considered over a period, 
afford an indication as to the points re- 
quiring investigation. Since the intro- 
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_ Taste 10. — Card forwarded daily by each station regarding terminal wagon user. 


LONDON & NORTH EASTERN RAILWAY. 
TERMINAL WAGON USER RETURN. 


Daily return of all Railway owned or Hired Wagons on hand, received, and forwarded 
(loaded or empty), used for traffic invoiced through Goods Department. 
(See Central Wagon Control Circular No. 1.) 


LLL CRG pe ae ea Se SP Re ee Re ENCE ns 


Loaded. 


| 


Signature of Agent -...... 
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3/101. 1,000,000, 19/4/23. 


Terminal Point No. occ 


Empty. 
(3) 


Total. Shew here explanation of 
(4) any delay to wagons. 


duction of this system of returns there 
has been a steady improvement in the 
terminal wagon time, which now for the 
whole line stands at about 1 3/4 days, 
the Southern area averaging 1.92 days, 
the Scottish. area 1.86 days, and the 
North Eastern area 1.51 days. 


Intensive supervision and its results 


The total stock of wagons owned by 
the London & North Eastern Railway is 
approximately 300000, and it will be 
appreciated that a careful and constant 
watch has to be kept over the distribu- 
tion arrangements in order to ensure that 
the wagons are used to the best advan- 
tage of the line as a whole. The methods 
of accomplishing this have already been 
reviewed, but it should be added that an 
important factor is the personal know- 
ledge as to the conditions at various 
points which the distributors acquire as 
a result of experience. These distribu- 
tors, it may be mentioned, have been 
transferred to York from the areas with 
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which théy. are Conéerned, but in order- 


that.they shall acquire familiarity with 
the. work on other sections, they are 
changed round as circumstances permit. 
This, again, is an advantage. -Not me- 
rely are the men cognisant of the sitwa- 
tion in the various areas drawn together, 
and so able to smooth out difficulties as 
they arise, but by the system of inter- 
change’ working they are individually 
widening their experience of rolling- 
stock work all over the line. 
Taste 44. — Guard’s order to move 
empty wagons, sheets and ropes: 


T. 4400. 3/61. 125,000 = 18-423. S 
LONDON & NORTH EASTERN RAILWAY. 


SLQGONG 3s ee ee 
“To the Guard working the 


You are required to take empty wagons, 
sheets and ropes as shewn below: — 


Description 


of Stock, _ | Number. 


From | 


The casual observer who dropped into 
the control room about 5 p. m. would 
indeed be amazed to notice the ease and 
celerity with which the distributors are 
able to frame their allocations. He would 
also be surprised at the voise caused by 
several men telephoning at once. ‘The 
telephones in use at the time of our visit 
were of the ordinary type, but we under- 
stand that experiments have recently 
been conducted with an improved type 
which will render loud speaking unne- 
cessary. As an example of the ability 
of the control to make swift adjustments 
that would have been impossible under 
the old conditions, reference may be 
made to a case that came under notice at 
the time of our visit. The position with 
regard to such vehicles as fish, refriger- 


ator and insulated wagons is ascertained 


-both.morning and evening. -On the-day 


in question, Victoria docks reported the 
morning position in connection with re- 


_frigerator. wagons as 113 available, 40 
“required, while Brunswick station and 


Huskisson dock (both C. L. C. stations) 
reported 108 and 50 available respectively 
and none required. This position seem- 
ed satisfactory, as several stations have 
standing orders to send _ refrigerator 
wagons to London, and it was computed 


that these odd wagons would make up 


the required number. On the evening’s 
position being ascertained, however, it 
was found that Victoria: docks had-only 
23 refrigator wagons left over and 
wanted 80 additional. Now, under the 
old conditions, this heavy denrand would 
probably have resulted in telegrams 
being sent to all likely points to hasten 
refrigerator vehicles to Victoria docks, 
and even if sufficient had been found, it 
is unlikely that they would have reached 
the London station-in time to meet the 
requirements owing to their being work- 
ed through sectionally. Under the new 
conditions, however, it became a relati- 
vely simple matter to arrange for a spe- 
cial train of refrigerator vehicles to be 
despatched at once to the point affected. 
All that the distributor had to do was to 
ascertain from the evening positions 
which points had such vehicles to spare. 
Having found that Brunswick had over 
100 vehicles on hand, and no immediate 
demand for them, it was merely a matter 
of telephoning a distribution order to the 
effect that a special train of refrigerator 
vehicles should immediately be sent to 
Victoria docks, and within 40 minutes 
notification was received in the central 
control office that arrangements had 
been made for the special to leave 
Brunswick. 

Again, one of the outstanding advan- 
tages of the system of central control is 
the flexibility it imparts to the working. 
This flexibility is found of great value in 
many phases of rolling-stock work, but it 
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proves especially useful in meeting the 
requirements of seasonal traffics. -In the 
case of herring traffic, for instance, the 
fleet may, under the stress of weather, 
have to put into ports other than those 
originally intended, and it becomes ne- 
cessary for the rolling-stock controller to 
divert stock from one point to another 
at a moment’s notice. He is able to do 
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this with facility ‘owing to: the concen: 
tration of all information in the central 
control. ‘A central office has the further 
advantage that it can utilise the resour- 
ces of the company as a whole, and swing 
wagons about from place to place to meet 
the changed needs, in a manner beyond 
the ability of any sectional or district 
control. 


Taste 12. — Record of daily terminal wagon user. 


L, & N. E.R. 


Terminal Point Grimsby Town 


No. of Wagons 
KK ECEIVED 
previous day. 


Another outstanding feature of the 
scheme is that from the records collated 


Month Off ces QCts ccs 


No. of Wagons 


FORWARDED 
previous day. 


3/3510. 16,(.00, 25-7-23. 


DAILY RECORD OF WAGONS on hand, received or forwarded 
with traffic invoiced through Goods Department. 


ee 2 io ae We nae ea of No. 36/20. 
2 Soca ee ee 192 3 
No. of Wagons 
ON HAND Days 
to-day. USER. 


by the traffic statistics office, it is pos- 
sible for the rolling-stock controller to 
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The exhibit of the London & North Eastern 
Railway, figure 1, is of historic as well 
as present interest as it contrasts. the locomo- 
tive of a hundred years ago with the modern 
unit required to handle the heavy expresses of 
the London to Leeds service and the East Coast 
route. Next year will be the centenary of 
British railways. Locomotive building was of 
earlier date, since before they were used for 

railway working locomotives had been em- 
ployed on colliery lines and sidings. In 1825, 


ed. The line was intended for coal traffic and 
goods, but on the opening day numbers of 
people travelled by the train which made the 
first trip, and the experience led to a demand 
that passengers should be conveyed as well as 
goods and coal. Thus, quite unintentionally, 
the Stockton and Darlington line became the 
first railway toi start the development of this 
form of transport in Great Britain, and the 
country had the honour of being the pioneer 
of the world as regards a system of commu- 
nication which has led to greater changes on 
the face of the earth than any other invention 
of man. To George Stephenson we owe the 
success of the Stockton line. The credit for 
this is often given to Edward Pease, to whose 
enterprise, determination, and business ability 
_ the undertaking was undoubtedly due. But 

it must be remembered that the line as ori- 
ginally decided upon was relatively badly 
aligned and that steam power had not been 
even contemplated when Pease set it afoot. 
) It was not till George Stephenson took 

charge, as the company’s engineer, that the 
alignment was improved, and it was wholly 


however, the first railway, as such, was open- ~ 


-MISCELLANEOUS INFORMATION 


1. — Locomotives exhibited at Wembley by the London & North Eastern Railway. 
The locomotive of a hundred years ago and the modern locomotive. 
Figs. 1 to 3, pp. 660 and 661. 


(From Engineering.) 


due to Stephenson’s faith in steam traction 
that powers were obtained to employ loco- 
motives, and that a trial was given to this 
form of haulage. Stephenson’s faith was jus- 
tified, and the first locomotive to be used on 
a@ public railway performed, for those days, 
extremely creditably. After a strenuous life 
this engine has, fortunately, been preserved 
for us, and as a relic of national value fitting- 
ly finds place in the exhibition of the British 
Empire, which railways have done so much to 
develop. The old engine, Locomotion No. 1, 
which we illustrate in figures 1 and 2, is not 
quite as it was originally built. The changes 
introduced, however, do not mar its value as 
an early presentation of locomotive design and 
construction. The cylindrical boiler, of 3/8 inch 
plates, was 4 feet in diameter, and the internal 
flue 22 inches in diameter. The two cylinders 
were 10 inches in diameter with a stroke of 
24 inches. The cylinders were placed verti- 
cally over the axles, and the greater part of 
each, together with the steam chest, was inside 
the steam space. The piston rods were pro- 
vided with cross-bars which were constrained 
to move each in a vertical plane by means of 
parallel motions. Reversing was accomplished 
by means of a loose eccentric, the valve gear 
being disconnected, the valves reversed by 
hand, and the gear recoupled again (1). At 
Wembley this engine is driven by an electric 


(4) See Bulletin of the International, Railway 
Association, March 1921, p. 312, in which>a paper 
from Mr. J. Duntop, entitled: « The development 
of locomotive valve gear », gives a description of the 
valve motion of the engine Locomotion No. 1. 
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motor so that the valve motion. will be seen 
at work, Steam pressure from 25 lb, to 50 Ib. 
was carried. The boiler was fed by pump and 
the exhaust was carried into the chimney by 
means of: a breeches pipe. A bell was pro- 
vided, ‘whistles not having then been intro- 
duced. A fire devil was hung from the tender 
buffer beam. The regulator handle was con- 
nected to a regulator rod passing through a 
stuffing box into the boiler, The rod was fitted 
with a double crank coupled to a flat valve 
working across the base of the steam chest. 

On the opening day of the railway this 
engine hauled a load of about 90 tons, at one 
part of the trip attaining a speed of 15 miles 
per hour. The contract price was £500, which 
was also the figure paid for a second engine 
delivered to the railway by Messrs. Robert 
Stephenson some two months or so after the 
opening. The contrast between this early ma- 
chine, whose promise was so problematical that 
horse traction was concurrently employed on 
the Darlington line, and the product of mo- 
dern design shown alongside it in figure 1 is 
striking indeed. The City of York shown in 
that view is one of the class of 4-6-2 engines 
built recently at Darlington. The engine at 
Wembley is one of the sister class built at 
Doncaster to Mr. H. N. Gresley’s design.. It 
is well: shown in figure 3. The one hundred 
years which have elapsed have made impera- 
tive machines capable of handling over 600 t. 
at an average speed of over 50 miles per: hour 
and maximum speed of over 70 miles per hour. 
To meet these requirements Mr. Gresley intro- 
duced in 1922, on the then Great Northern, 
engines which constituted a considerable ad- 
vance on previous British practice. 12 loco- 
motives of this class had been built by the 
end of 1923, while 40 more are to be completed 
this year (1). 

Locomotion No. 1 of the Stockton and Dar- 
lington, weighed about 6 1/2 tons. No, 4472 
of the London North Eastern 4-6-2 class 


(4) The Bulletin of February 1923 (« British Lo- 
_motives in 1922 », by J. F. Garrns) has already 
given the main features of this engine, as also that 
of the locomotive belonging to the old « North 
Eastern Railway », - ; 


weighs, with tender, 148 t, 15 ewt. The latter 
has three cylinders, and a boiler whose largest 
diameter is 77 inches and possesses many 
unusual features. The chief of these is the 


form of the fire-box, which is fitted with a — 


combustion chamber after the manner of en- 
‘gines on the Pennsylvania Railroad, while the 
superheater elements are provided with much 
shorter return bends than is common practice. 

The boiler barrel has one parallel course 
connected with the fire-box shell by means of a 
taper course, the under side of which is hori- 
zontal. The dome is situated on the parallel 
course. The longitudinal joints are butt joints 
with double butt straps, and are quadruple- 
riveted. The fire-box is of the wide form first 
adopted in this country in Mr, Ivatt’s Atlan- 
tics, but, as above noted, fitted with a com- 
bustion chamber. The latter makes a more 
perfect system of radial staying possible; roof 
bars and palm stays are not employed. The 
grate is partly horizontal, but sloped towards 
the front end, at which part a drop section is 
fitted. This, it may be remarked, is a device 
which has always been strangely neglected in 
this country. At the front end the smoke-box 
extension of the front course of the barrel is 
bolted toa saddle. At the back end the fire- 
box is carried by castings extending between 
the frames, Expansion brackets hold the box 
down at the sides, and shoes on the founda- 
tion ring give support at the back end. The 
boiler is fitted with a steam turret from 
which several of the mountings are piped. The 
regulator is worked by an inverted lever on 
each side of the fire-box, fitted on a cross 
shaft which passes through two stuffing-boxes 
in a mounting enclosing a short arm coupled 
to the regulator rod. 

The frames are 1 1/8 inches thick, They are 
well stayed at the front buffer beam, bogie cen- 
tre, the inside cylinder, yoke for the inside slide 
bars, and at the fire-box and back end, while 
a stiff steel casting is situated between the 
second and third coupled axle and at this 
point support is given to the boiler barrel, 
with allowance for lateral movement. 

The cylinders, as previously stated, are 
three in number, all driving on to the middle 
coupled axle. 


The ‘two outside cylinders are 


a 


horizontal and on the driving-axle centre line. 
The inside cylinder is further to the rear and 
‘is inclined at 1 in 8, so that the rod may clear 
the first coupled axle. The exhaust passages 
for the outside cylinders communicate with 
the blast pipe by way of the saddle. Those 
for the inside cylinder are complete in the 
casting. The blast pipe combines all by means 
of a branch connection to the inside cylinder 
casting. The valves are all horizontal and in 
the same plane. Each cylinder has a separate 
steam pipe from the superheater header. 
Those for the outside cylinders pass through 
the sides of the smoke-box to the upper side 
of the steam chest. 

The valve gear is of the Walschaert’s type 
in the case of the outside cylinders. The 
inside cylinder valve is operated indirectly on 
the principle previously adopted by Mr. Gres- 
ley. This arrangement involves two horizontal 
rocking levers connected with the outside cyl- 
inder-valve tail rods. Roller bearings are 
fitted to the large lever at the fulerum-pin and 
pivot-pin of the short lever. 
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The fitting of a « booster » to locomo- 
tives (1) provides a temporary increase in the 
adhesive weight when the maximum drawhbar 
pull is required. This applies particularly to 
starting or when running over hilly sections 
at low speeds, when the power developed is 
limited not by the boiler, but by adhesion. 

The weight on the trailing axles of locomo- 
tives with large fireboxes is often almost 
equal to that on the driving axles, so that 
the additional adhesion is found to be approxi- 
mately 50 % for an Atlantic type locomotive 
(4-4-2), 33 1/3 % for a Pacific (4-6-2), 25 % 


January 1921, p. 92, and December 1923, p. 1102 
for articles on this subject.» 


(4) See the Railway Congress Bulletin for 
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The pistons and rods are forged in one 
piece of nickel-chrome steel and the piston rod 
is bored out to reduce the weight of the reci- 
procating parts. The pistons have a bronze 
ring cast round the head to reduce wear. Two 
snap rings are used. The return cranks of 
the Walschaerts gear are fitted with ball bear- 
ings. Reversing is by screw, the gear being 
fitted with ball bearings and with a power 
lock operated by the vacuum maintained for 
the brake. Simultaneously a Ferodo-lined 
clutch worked by the vacuum comes into ac- 
tion on the weigh-bar shaft. 

The connecting and coupling rods are of 
nickel-chrome steel heat-treated with an ulti- 
mate tensile strength of 50 tons per square 
inch and yield-point 80 % of the tensile 
strength. The big-ends of the outside con- 
necting rods are plain bushed eyes. The 
inside-rod big-end has a semi-circular cap held 
to the T-end of the rod by two bolts solid 
with the cap. Among the smaller details, it 
may be mentioned that the cylinder cocks are 
operated by Bowden wire. 


2. — Performance tests of the locomotive « booster ». 
Figs. 4 to 7, pp. 664 and 665. 
(From the Railway Review.) 


for a Mikado (2-8-2) and 20 % for a Santa Fe 
(2-10-2). 

This result is obtained without carrying out 
any alterations affecting the running of the 
locomotive at high speed, since the number 
of coupled axles remains the same. The 
« booster » only operates at low speeds and 1s 
automatically cut out on reaching a certain 
speed. 

The first tests were made on a 4-4-2 locomo- 
tive. The results obtained are shown on the 
diagram figure 4 which shows the tractive 
effort at various speeds with and without the 
« booster >». It is seen that the latter is in 
operation up to 22 miles per hour, and that 
the increase in starting effort is 36 %. A 
second test was made on a Pacific type 
locomotive, and the trials made gave the 


2 16 20 2 26 32 oe 


eae ae locomotive, . 


LES 26 Freight ; 
See Increasein Drawbar Pull 
By Use of the Locomoi 
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Fig. 5. _ Tractive effort. curves with snl without 
_ Pacific type locomotive. 


results shown on diagram figure 5. The in- 
érease in drawbar pull due to the « booster » 
is 23 % at starting. « - 

The increase in drawbar pull at low speeds 
not only results in greater acceleration, but 


Pacific Type Locomotive 
Hauling 2500 Tons with and without the Locomotive Booster. 
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. 6. — Speeds obtained with a Pacific type locomotive 
‘hauling 2 500 t. with and without a « booster » on gradients 
up to 0. 6 Fo. 


the resistance of the train running at a steady 
speed on gradients up to 0.6 % (1 in 166). 
Each additional 0.1 % rise in grade corres- 
ponds to an increase of 5 000 lb. in the resist- 
_anee. The curves plotted show clearly the 
variation in drawbar pull with and without 
the « booster ». ae 
It will be seen that the acceleration in- 
creases to a greater extent than does the 
drawbar pull. Thus, the drawbar pull rises 
from 37 000 to 47 000 lb., which is an increase 
of 27 %, but the force available for accelera- 
tion, which is the difference between the 
drawbar pull and the resistance, just after 
starting on the level, is 47 000 — 11 000 lb. in 
place of 37 000 — 11000, that is to say, an 


000 = 38.5 %. 
0, 
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also provides a means of maintaining a higher 
speed on gradients. - 


Figure 6 refers to a 2500 t. (1) ~train 


worked. by. a Pacific type locomotive over 
various gradients. 


The dotted lines represent 


amie 
Limited Cut-Off Incorporated in the Design with 
Engine Constant Increased 


Tractive Power (1/000 Lbs.) 


Fig. 7. — Improved tractive effort curve obtained 
by fitting a « booster » combined with increased 
cylinder diameter and limited full gear cut-off. 


the improvement is more noticeable on gra- 
dients than on the level. On a gradient of 
0.3 % (1 in 233), the fitting of a « booster » 
brings the power available for acceleration up 
to 47 000 — 25 500 instead of 37 000 — 25 500, 


10 000 
11 500 
of the engine and tender is taken as 400 000 Ib., 


the acceleration on a gradient of 0.3 % 
will be, without the « booster », equal to 


an increase of = 87 %. If the weight 


(37 000 — 25500) x 322 
2700 x 2.000 


= 0.069 feet 


(4) The tons referred to inthis articleare American 
short tons, viz., 2000 lb. 


per dues, | =n a 0. 6 ci ovarian the leche 
~ eould not start the train, but with a « booster > 44, 

a speed of 12.5 miles per hour could be - 
way: - maintained. On a gradient of 0. 5 % the: 


_-_inerease is Shel = 62.5 %, This represents <i 
i ; ; 9 eee great saving of time ona gradient of za 
ivf _.-preciable length, — : 
a, oa . The « booster » also makes it Pomel to 
y., Oats . run a locomotive with an earlier cut-off. | With 
; “ 


of a 
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3. — Train speeds in America, Sipe 5 ae 
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Ten or fifteen years ago it was yoke to 
travel from New York to Chicago in 18 hours; Ph 
i ‘to St. Louis in 24; to Buffalo in 8 1/4, and 
= _ to Pittsburgh in less than 9. The speediest 
Ea ey) ° trains in the world ran from Camden, N. J., 
eet to Atlantic City, making 66.6 miles an hour. 

Expresses on the Reading-Jersey Central route 
se were timed at a mile a minute from Jersey — 
, City to the suburbs of Philadelphia. 

For various economic reasons these < high 

spots » have been cut down. The fastest 


nie by. : z. 
The United States st 


% schedules have been lengthened. On the other 

a hand, many slow trains have been accelerated, 

pre = and the nwmber of fast trains has increased. 
Bele é All in “all, Heron there has been consider-— ; 
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and the large cities of the Middle West. In 
fact there is only long-distance train in the 
40-mile-an-hour class that operates outside this 


territory — the Hlinois Central’s Panama Li- 


mited, covering the 921 miles between Chicago 
and New Orleans at a speed fractionally above 
the 40-mile mark. 

The only other railroad to operate a long- 


distance train at 40 miles an hour. or better_ 


is the Baltimore & Ohio, whose Capitol Limited 
makes slightly over that rate between Chicago 


and Washington, 786 miles, and from Chicago — 


to New York, 1014 miles. 

For medium distances — 200 to 500 miles 
— some of the best records are made by long- 
distance trains over portions of their routes. 
In a number of instances schedules of 50 miles 
an hour are maintained between cities 
200 miles or more apart. The table below 
does not take such cases into consideration; 
it lists a few of the principal trains covering 
medium distances only. 

From Harmon, N. Y., to Buffalo, or almost 
the entire distance from New York, the Hm- 
pire State Express averages 50 miles an hour. 

The fastest trains in this country belong in 
the « short-distance » class, and operate be- 
tween Camden, N. J., and Atlantie City. The 
Reading covers distance of 55.5 miles in 54 min- 
utes, at 61.7 miles an hour; the Pennsylva- 
nia’s average, over a slightly longer line, 
is 60.7. These runs, while slower than for- 
merly, are still among the fastest in the world. 

On the Reading-Jersey Central line between 
New York and Philadelphia at least one train 
runs from Bound Brook, N. J., to Jenkintown, 
Pa., 49.2 miles, in 49 minutes. This and the 
Atlantic City runs furnish the only instances 
that can be discovered where American trains 
are scheduled at mile-a-minute speeds between 
station stops. 

The Reading-Jersey Central two-hour New 
York-Philadelphia expresses are the only trains 
in the United States, excepting those on the 
Camden-Atlantie City routes, that are timed 
at 50 miles or more an hour for their entire 
run. Jersey City is the real terminus for 
these trains, and the 90 miles between this 
point and Philadelphia is covered in 108 min- 
utes. As has been noted already, some very 


- high speeds are made over portions of this 


route; in some cases over 55 miles an hour. 
In one respect at ‘least, Philadelphia fails 
to live up to: its reputation; the city is served 
by the fastest trains in the United States. 
Speeds of 50 miles an hour between regular 
stops are common on the main lines of the New 
York Central, the Pennsylvania and the Read- 


_ing-Jersey. Central. One can. travel at this 


rate over such stretches as between Albany 
and Buffalo, Newark and Philadelphia, Chi- 


cago and Fort Wayne, Harrisburg and Al- © 


toona, Syracuse and Rochester. On ‘other 
lines, 50-miles schedules are rare. West of 
the Mississippi, and in the South, there are 
few, if any at all. — 

In New England, the only runs at this rate 
are performed by the New Haven’s Merchants 
and Knickerbocker limiteds, westbound, which 
cover the 62.2 miles between Providence and 
New London at 51:1 miles an hour. The 
Lehigh Valley’s Black Diamond Express runs 
from Buffalo to Rochester Junction, N. Y., 
68.1 miles, at 52.4 miles an hour, The Capitol 
Limited on the Baltimore & Ohio, makes 
50.5 miles an hour westbound over the 
116.9-mile stretch between Garrett and Gary, 
Ind. Train No. 19 on the Big Four (New 
York Central Lines) runs from Hillsboro to 
Granite City, Tll., near St. Louis, 48.9 miles, 
at 52.4 miles an hour. On the main line of 
the Illinois Central, 50-mile schedules are in 
effect over a few short stretches south of 
Chicago. : 

The fastest run of over 100 miles on any 
American railroad is performed on the Cana- 
dian section of the Michigan Central (New 
York Central Lines) between St. Thomas and 
Windsor, Ont., by the Detroiter, westbound, 
which runs the distance of 109.6 miles in 
113 minutes, at a speed of 58.2 miles an hour. 
From Buffalo to Windsor, 233 miles, this 
train averages 52.4 miles an hour, including 
one 5-minute stop. Several other trains on 
this same stretch make records almost as good. 

West and south from Chicago there are 
several fast runs, particularly that of the 
Illinois Central’s winter train, the Floridan, 
which reaches Carbondale, Ill., 306.7 miles 
from Chicago, in 6 hours 40 minutes, the 
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1 APPENDIX : 


List of the Permanent Commis- 
sion and of the Local orga- 
nising Committee of the tenth 
session (London, June 1925). 


OFFICIAL INFORMATION 


ISSUED BY THE 


PERMANENT COMMISSION 


OF THE 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 
eto : 


Meeting of the Permanent Commission on the 5 July 1924. 


The Permanent Commission of the 
International Railway Congress Associa- 
tion met on the 5 July 1924 at the Head 
Office of the State Railways, Brussels, 
with Mr. TonpEtieR, president, in the 
chair. 

A number of members of the Local 
Commission of Organisation for the 
London Congress were also present. 


» 
x 2 


I. — The Right Hon. H. G. Burcess, 
general manager of the London Midland 
& Scottish Railway, and Abdul-Hamid 
Pacha Souiman, director general of the 
Egyptian State Railways, Telegraphs and 
Telephones, have been appointed members 
of the Permanent Commission. 

A list of the names of the present 
members of this Commission is attached. 


* 
* * 


II. — The balance sheet for the year 
1923, which has been verified by a pro- 
fessional accountant, was passed, and the 
projected budget for the social year 1924 
was approved of. 

The variable annual subscription of the 


participating administrations (article 17 


of the statutes) was fixed at 35 centimes ~ 


per kilometre for the current year 1924. 
*% é * 

III. — The Permanent Commission ap- 
proved of the proposition of the English 
Railway Companies’ Association as 
regards filling the vacant places on the 


Local Commission of Organisation for the . 


London session. 
The present composition of this Com- 


mission is also given in the attached. 


* 
* * 


IV. — On the proposal of the English 
Local Commission, the Permanent Com- 
mission decided that the coming session 
should take place in June 1925. The 
opening date is fixed for 22 June. 

All the reporters have been asked to 
send in their reports to the Permanent 


Commission as soon as possible. 


* 
x. & 


V. — The Permanent Commission then 
proceeded to discuss various matters in 
connection with the organisation of the 
coming session. 


Monday 22 June 125 


- 
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morning . 


afternoon. 


The Congress will be held in the Insti- 
tution of Civil Engineers and in the 


Institution of Mechanical Engineers, at 
Westminster. 


_ The following programme has been provisionally drawn up : 


Reception of the delegates by the Permanent 
Commission. Registration of delegates. 


Formal opening of the session. 


SECTIONAL MEETINGS Section I. Section Il. Section Ill. | Section IV. Section V. 
AND GENERAL MEETINGS. tresaone: Questions : Questions: fquestions: Questions : 
\ 
Tuesday 23 June... {| Mormns- he iv | wi x | xis | 
. afternoon . 
eae morning . pet Iv | Til | x | XAT , 
Wednesday 24 June: . afeeriivon . Visit be or other places round Lon- 
don. 
morning. é. 
I LX IX XI XIV 
Thursday 25 June. . | afternoon . he | | | 
evening .. .] Banquet. 
‘ morning II Vv XI X11 XIV 
Friday 26 June. 
LE Ree | afternoon. .] II Vv CHO Sab aig Say 
morning. . General meeting. 
Saturday 27 June. . . es a 
afternoon . . | Windsor. 
BREE SOTO BE ices ORS sR ie < Down River. 
morning. . Il | V | VIII | sie | XV 


Monday 29 June... 
Tuesday 30 June. . . } 
| Wednesday bP July. . 
| 
| Thursday 2 July... . 
| 
| 


| Friday 3 July. . 


IX—6 


afternoon . 


morning. . 
afternoon . 


morning . 


Visit Canterbury, ete 


| 


Optional visits to va- 


VI al VERE rious points of Rail- 
+ way and ‘Historical 
interest round Lon- 
don for sections with- 

Va | VI | VII out meetings. 


afternoon .. 


morning. . . 


afternoon . 


morning... 
afternoon . . 


General meeting. 


General meeting. 
To Darlington 


At Darlington. 


The Committee will urge, through aye 
plomatic channels, the adherent Govern- _ * 
_ ments to nominate their delegates. 


An invitation will also be shortly sent e. Rai 
out to particspaltng Administrations. 


* * 


Sine The following ‘Alterations have 


taken place since the last meeting : 


_ ADMINISTRATIONS. — 


Admissions : — 


‘ Kilom. 
Uganda Railway .... 995 
Polish State Railways . 16659 
‘Salentine Railway .. . 248 
Baltimore & Ohio Rail- ~ 

Toad sr saa ee «See 
Rohilkund & ‘Kumaon :. 
b=: Railway..:.°atace 925 
Cordoba Central Rail- 

2 ee: 4954 

The __ Interprovincial 

_ Steam Tramway Com- 

_ pany of Milan-Ber- ~~ 
gamo-Cremona ... 142 


Miles. 
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10 352° 


154 
5 187 
515 


4202. 


88 
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Stevi “comprise is 400. kan 
miles). a i ee 


vi. aes Revision OF "THE 


The Permanent Commi ssion has con- 
sidered certain. modifications to be made 3 
in the statutes of the Association. ya 

It has decided to continue the discus- i. 
sion of these modifications at a iooeae A 
to be held in February 1925. 
The new statutes thus amended wil be 
submitted for the approval of the Beg 
ciation at one of the general niceties to 9 
be held during the London a ee 
General Secretary, = 


Le 


APPENDIX. 


_ Uist OF MEMBERS OF THE "HE. PERMANENT COMMISSION 


OF THE 


INTERNATIONAL RAILWAY CONGRESS ASSOCIATION 


— O———_ 


President : 


V. Tondelier (1), administrateur-président hono- 
raire, membre du conseil d’administration 
des chemins de fer de l’Etat belge; rue de 
Louvain, 17, Bruxelles. 


Vice-presidents : 


F. ‘Bruneel (2), administrateur-président en 

- disponibilité, membre du conseil d’adminis- 
tration des chemins de fer de Etat belge; 
rue du Monténégro, 106, Bruxelles; 


C. Colson (2), membre de l'Institut, inspecteur 


général ‘des ponts et chaussées, vice-président 
_ du Conseil d’Etat de France; rue de La- 
planche, 2, Paris. 


a 


Members of the Executive Committee : 


G. Behrens (3), director, London Midland & 
Scottish Railway; CO bs street, 20, Man- 
chester; 


The Right Hon. Sir Evelyn Cecil (1), G. B. E., 
M. P., privy councillor, director, Southern 
Railway; Cadogan Square, 2, London, S.W.1; 


Griolet (8), vice-président du conseil d’admi- 
nistration de la Compagnie du chemin de fer 
du Nord francais; avenue Henri Martin, 97, 
Paris. 


Hiu-president of session, member ew-officio: 


R bE Corné, ingénieur, président du conseil su- 


périeur des travaux publics d’Italie; Rome. 


(1) Retires at the 10 session. 
(2) Retires at the 11‘ session. 
(8) Retires at the 12™ session. 


Members : 


Belgium. 


V. Tondelier (already named) ; 

F. Bruneel (already named) ; 

C. Hanrez (2), administrateur en disponibilité, 
membre du conseil d’administration des che- 
mins de fer de V’Etat; rue d’Alsace-Lor- 
raine, 16a, Bruxelles; 

H. Vander Rijdt (1), administrateur en dispo- 

- nibilité, membre du conseil d’administration 
des chemins de fer de ’Etat; avenue Eugéne 
Plasky, 71, Bruxelles; 

E.Foulon (3), administrateur des cheming de 
fer de Etat; Bruxelles; ; 

A, Braem (3), administrateur des chemins. de 
fer de PEtat; Bruxelles; 

J. Verdeyen (2), ingénieur en chef, inspecteur 
de direction aux chemins de fer de l’Etat; 
Bruxelles ; 

H. Caufriez (1), directeur général de la Société 
nationale belge des chemins de fer vicinaux; 
rue de la Science, 14, Bruxelles; 

G. Philippe (3), inspecteur général des lignes 
Nord belges; Liége. 


China. 
Tsang Ou (2), directeur général adjoint du che- 


min de fer du Lunghai; rue de Mogador, 5, 
Paris. 


Denmark. 


T. A. Alstrup (), directeur général des chemins 
de fer de l’Etat; Gl. Kongevej, 1, Copen- 
hague. 


— 674 - 


Egypt. 

Abdul-Hamid Pacha Soliman (2), directeur 
général des chemins de fer, télégraphes et 
téléphones de l’Etat; Le Caire. 

Spain. 

A. Valenciano y Mazerés (2), ingénieur en chef 
des ponts et chaussées, sous-directeur géné- 
ral des travaux publics et chef de la section 
des chemins de fer au Ministére du fomento; 
Calle de Piamonte, principal derecha, 14, 
Madrid; 

Maristany (3), marquis de l’Argentera, direc- 
teur général de la Compagnie des chemins 
de fer de Madrid A Saragosse et a Alicante; 
Estacion de Atocha, Madrid; 


United States of América. 

D. Willard (1), chairman of the Board, Amer- 
ican Railway Association, president, Balti- 
‘more & Ohio Railroad; Baltimore, Md.; 

R.H. Aishton (3), president, American Rail- 
way Association; South Dearborn Street, 
431, Chicago, IIl.; 

L. F. Loree (3), president, Delaware & Hudson 
Railroad; Nassau Street, 32, New York City; 

W.W. Atterbury (1), vice-president, Pennsyl- 
vania Railroad System; Broad Street Sta- 
tion, Philadelphia, Pa. 


France. 

C. Colson (already named) ; 

E. du Castel (2), conseiller d’Etat, directeur 
général des chemins de fer au Ministére des 
travaux publics; boulevard Saint-Germain, 
241, Paris; 

M. Fontaneilles (2), inspecteur général des ponts 
et chaussées, président de la section des che- 
mins de fer au conseil général des ponts et 
chaussées; rue de Sévres, 4, Paris; 

P. Riboud (2), directeur de la Compagnie des 
chemins de fer de l’Est; rue d’Alsace, 21, 
Paris; 

J.R. Paul (8), directeur de la Compagnie des 
chemins de fer du Midi; boulevard Hauss- 
mann, 54, Paris (IX°); 


G. Griolet (already named) ; 

J. B. Javary (1), directeur de l’exploitation de 
la Compagnie du chemin de fer du Nord; 

rue de Dunkerque, 18, Paris; 

Margot (3), directeur général de la Compagnie 
des chemins de fer de Paris 4 Lyon et a la 
Méditerranée; rue Saint-Lazare, 88, Paris; 

A. Mange (1), directeur de la Compagnie du 
chemin de fer de Paris 4 Orléans; rue de 
Londres, 8, Paris. 


Great Britain. 


J. RR. Brooke (1), C. B., permanent secretary, 
Ministry of Transport; Whitehall Gardens, 6, 
London, S. W. 1; 


The Right Hon. Viscount Churchill (1), G. ©. 


Vv. O., chairman, Great Western Railway; 
Paddington Station, London, W. 2.; 

G, Behrens (already named) ; 

Sir Guy Granet (2), G. B. E., chairman, London 
Midland & Scottish Railway; Lombard 
Street, 80, London, E. C. 3; 

The Right Hon. H. G. Burgess (2), general 
manager, London Midland & Scottish Rail- 
way; Euston Station, London, N. W. 1; 

The Right Hon. Sir Evelyn Cecil, G B. E., 
M. P. (already named) ; 

Sir Francis Dent (3), C. V. O., director, South- 
ern Railway; Porthyfelin, Holyhead 


Canada. 
H. G. Kelley (3), past president, Grand Trunk 
Railway System; Sherbrooke street, 731, 
West, Montreal, Que. 


Italy. 


R. pe Corneé (already named) ; 

Abdelcader Fabris (1), ingénieur, chef du ser- 
vice du matériel et de la traction des che- 

~ mins de fer de ’Etat; Florence; 

Felice Fiori (1), ingénieur, inspecteur supérieur 
& la Direction générale des chemins de fer 
de Etat; Rome; 

Riccardo Gioppo (3), ingénieur, inspecteur supé- 
rieur A la Direction générale des chemins de 
fer de Etat; Rome; 


(1) Retires at the 10‘ session, 
(2) Retires at the 11** session. 
(8) Retires at the 12*" session. 


. Sefteerlend! 


Pe i é a . ite Vee 1 * 


ae icant 


“ Zingg @), président de Ta direction générale — “= 
ds des Chemins de fer fédéraux; Berne; Se 
"rea “Ail Kunz (1), directeur du. aisiata. de fer Berne- a 
le outs et chaus- _Loetschberg-Simplon; Bue: = vie 
Tr ys chemins Wes ae i goad 


Crecho-Slovakia. 


. 2 jr (3), Q ingénieur, conseiller dea -construe- 
tions du département V/1 au Ministére des 
shemina de fer; ‘Prague. ; 4 pt 


on 


i ee ere ‘ r i= Kiet S h 


=; a ae ‘Adm nistrative Councillor: , A, Braem (already named). > etlnt) : pe B, 


SECRETARY'S | OFFICE : rue » de Louvain, 17, Brussels. Sort cee 


os “SJ + eth ey 


a ; en Re eo = Ms e sees i Diciesny detreiunice Spo wea BY ae: 
Assistant Seeretary-T egsurer => ~~ \-R.Desprets, ingénieur . ppecrale: aux -chemins io ae 

| de fer de VEtat belge; YS <n 
specteur de direction aux ‘chemins | - ee OLB ‘ “a9 

Btat bel ge. - | E. Minsart, ingénieur principal aux chemins a 

* | de fer de PEtat belge. 

: * heal ale ‘ ext 4 

LIS SECTION OF THE PERMANENT COMMISSION. ae Paes: 

i". <“{Loeall: organising Committee of the tenth session.) I 

my f. I * a .'s - _-. 3 : S, 

a President > ‘ nt Vice- presidents ; ia ea 
The Right: Hon. count, Churchill, G. O. is Ou The Right Hon, Sir - ‘Byelyn Cecil, G. B.E., nis 
: nm, Great Western Railway; Pad- M. P., privy councillor, direetor, Southern ve: 
a ares W. 2. (Member of Railway; Cadogan Square, 2, London, | ae 

S. W. 1. (Idem) ; San 

_ 4 Ay 

: 1 A inant 

(2) Retires % the ae session. rn 
hy Retires at ‘the 12 saasiqne, } % 
4 

it 

iG 


‘The Right Hon. Lord Ashfield, Pp 


man, ‘Metropolitan Raikes B Igray e 
Square, 43, London, | iss We 1 


and : managing director, Metropo : 
Railway; Electric Railway House, Broad. 
way, London, S,.W. 1.;. : 


me A, Brant, continental. traffic assistant, 


“Se thern Railway; Victoria ‘Station, on- 
don 8. W. 1.5 ' ms 

J. R. Brooke, C. B., fect secretary, “Mi- 
nistry of transport; Whitehall Gardens, 6, 
London, S. W. 1. (Member of the be os 
Commission) ; 


The Right Hon. H. G. Bin eeose general man- 


ager, London Midland & Scottish Railway; 
Euston Station, London, N. W. 1. (Idem) ; 


Sir Francis Dent, ©. V. 0., director, Southern 
~ Railway; Porthyfelin, Holyhead (Idem); © — 
Sir Hugh Drummond, Bt., C. M. G., chairman, 


Southern Railway; Eaton Place, 98, London, 
Si Wools , 


‘Sir Henry ‘Fowler, kK. B. E,, deputy chief 


mechanical engineer, “London Midland & 
Scottish Railway; Derby; 


~ 


A. L. Gibson, continental traffic tae 


(south), London & North Eastern Railway; 


Liverpool Street Station, London, E. C. 2.; 


Sir Guy Granet, G. B. E., chairman, London © 


Midland & Scottish — initia Lombard ~ 


‘Street, 80, London, E. C. 3. (Member of the 
Permanent Commission) ; ; : 

The Right Hon. Lord Lawrence of Kingsgate, 
director, London Midland & Scottish Rail- 


way ; Eaton Square, 23, London, S. W. 1.; 


are 

Gone Aes ae 
Westminster, London, Aye 

— Ohairman : a 22 ee 
Sir Evelyn Cecil, si B. zy ,M. Fis $ oi 
- Members Loa 


“Sir Felix Pole; cai 
Sir Ralph Lewis Wedgwood, cn ‘B. acs Mt 


Sir Herbert A.. Walker, KO Bs 


Pas Maynard; 


A. L. Gibson; 


Gustav Behrens; Ss 


The Right Hon. H. G. Burgess; 


Mik ‘Brant; cata eo 
Ace las Gibson; 3 
Sir Henry Fowler, K, BE 


“<4 SUB COMMITTER : 
OF _ARRANGEMENTS COMMITTEE: 


F A. Brant; es “ 
Sir Henry bat B. BE; 
As Maynard; ; 

ba Marriott, 0. B. By 


